
Introduction

Schizophrenic disorder is characterized by clinical
heterogeneity and certain neurobiological alterations.
The world-wide constant prevalence of schizophrenia
disease suggests an genetic influence. Especially high-
risk-studies have shown a broad genetic component
in the traits of schizophrenia [20, 23, 39, 43]. How-
ever, little is currently known about the nature of the
transmission of inheritance. Furthermore, genetic
predisposition may be clinically unexpressed. Thus, it
is necessary to examine ill, stabilized or recovered
patients as well as unaffected individuals who are at
an increased genetic risk for schizophrenia disease.
Cognitive processes are a directly expression of brain
functions and especially their interactions. Thus, fai-
lured, prolonged, complicated or rigided ways of
thinking in persons with a genetic risk reflect dis-
turbed neuronal connections. Studying cognitive
processes of unaffected first-degree relatives with a

genetic risk for schizophrenia in comparison with
healthy controls allows estimating the genetic impact
of the disease on infomation-processing only if both
groups were matched. Then they only differ in their
genetic risk and we can lead back the differences to
the impact of the genes. Various vulnerability models
[41, 58] and certain neuropsychological indicators of
attentional and cognitive abilities such as selective
attention, cognitive flexibility, inhibitory control and
naming skills were examined in detail among
schizophrenic patients and risk persons [11, 14, 40].
Therefore, the idea of cognitive endophenotypes is an
important approach in the research of genetic risk of
schizophrenia since years [24, 52]. In research the
Stroop Test (FWIT), the Trail Making Test (TMT),
and the Wisconsin Card Sorting Test (WCST), have
been used especially to assess executive or higher-
order functions such as working memory, cognitive
adjustment and maintenance of set. However, only
few studies have applied the d2-Concentration-Test
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j Abstract The aim of the inves-
tigation was to detect neuropsy-
chological markers, such as
sustained and selective attention
and executive functions, which
contribute to the vulnerability to
schizophrenia especially in young
persons. Performance was as-
sessed in 32 siblings and children
of schizophrenic patients and 32
matched controls using Wisconsin
Card Sorting Test, Colour-Word-
Interference-Test, Trail Making
Test, and d2-Concentration-Test.
The first-degree relatives showed
certain impairments on all four
tests, in particular, slower times
on all time-limited tests. These

results suggest the need for more
time when completing neuropsy-
chological tasks involving selected
and focused attention, as well as
cognitive flexibility, as a possible
indicator of genetic vulnerability
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(d2) or the above-mentioned tests to a young popu-
lation with a genetic risk.

Some studies have determined lower WCST-scores
among schizophrenic patients. These have achieved a
lower percentage of correct trials, fewer completed
categories, and have made more preservative errors
[16, 47]. Egan et al. [10] also determined impairments
using the WCST and other tests among 193 unaf-
fected siblings and even worse scores on these and
other tests among 147 of their relatives who were
patients. Further studies [12, 37, 38, 47, 48, 56] also
indicate a genetic component regarding impairments
among relatives of schizophrenic patients as com-
pared to relatives of other patients with affective
disorders and as compared to normal controls.
Stratta et al. [53] showed lower WCST-scores among
92 schizophrenic patients, but not among 25 first-
degree relatives. Other studies were also not able to
detect any change in WCST-parameters among
schizotypic persons or subjects with a genetic risk
[28, 36]. Laurent et al. [33] showed deficits only in
subgroups of relatives with higher rates of physical
anhedonia and negative schizotypal symptoms.
Therefore, the authors suggest that performance on
the WCST is more likely a feature inherent to the
disease process rather than an index of genetic sus-
ceptibility to the illness. WCST-deficits in schizotypic
individuals [18, 42] support the hypothesis that
executive function deficits may precede the onset of
schizophrenia or indicate cognitive impairments in
schizophrenic-spectrum syndromes.

Performance on the Stroop was also analyzed in
detail among schizophrenic patients using various
test versions. Impairments could be found repeatedly
in patient groups. Nevertheless, some studies were not
able to replicate these findings [33, 47]. In a review of
32 studies [19], inconsistent findings and the contri-
bution of thought disorders and special components
of the attention process to the Stroop-effect were
emphasized. In genetic risk studies there are contra-
dictory findings of poor performance among children,
siblings and parents of schizophrenics [4, 9, 33, 47].

Impairments on the TMT, especially in the second
part, could also often be determined in schizophrenic
patients [33, 47, 57]. However, only a few studies were
able to demonstrate lower scores among those at ge-
netic risk [10, 33].

Some investigations showed impaired performance
among schizophrenic patients or relatives on all of
these tests: the Stroop, the TMT, and the WCST [13,
21, 27]. Only the investigations by Schreiber et al. [49]
are known to have used the d2-Concentration-Test on
schizophrenic patients and risk groups. On this test,
patients, but not unaffected risks, performed more
poorly (working speed and error rate) than did the
controls. Furthermore, other tests have also shown

reduced psychomotor speed and reaction time among
schizophrenics [2, 49].

The findings described above suggest a subtle
deficit in maintained and focused attention together
with a subsequent impairment of stimulus discrimi-
nation among schizophrenics and schizotypical sub-
jects. Due to these results, we assume these
impairments principally to be an expression of the
disease process, personality traits or symptomatology,
such as schizoid, paranoid, extraversion, or anhedo-
nia. Among subjects with a genetic risk for schizo-
phrenia, cognitive dysfunctions have also been
repeatedly determined [5, 32]. However, scores are
inconsistent and display different impairment profiles
[54]. Thus, it may be concluded that subgroups with
various neurobiological and genetic profiles as well as
certain symptomatology during the process of the
disease can be distinguished and the vulnerable cog-
nitive domains revealed.

The aim of this study (as part of an ongoing project
called ‘‘Neurobiological and neuropsychological risk
factors for schizophrenia’’; [30]) is to consider the
special cognitive abilities of working speed, inhibitory
control, cognitive flexibility and executive functions,
such as working memory, maintenance of set and
naming skills using various tests among juvenile
unaffected first-degree relatives of schizophrenic pa-
tients as compared to controls. Our hypothesis is that
the genetic risk group of unaffected children and
siblings of schizophrenics will score lower on the tests
than will healthy controls. Based on frequently used
tests and the results presented above, we selected the
WCST, the TMT and the FWIT (Farbe-Wort-Inter-
ferenz-Test) as the German Version of the Stroop-
Paradigm. A number of important studies [5, 11, 14,
32] refer to these test when assessing cognitive func-
tioning and neuropsychological risk indicators in
schizophrenic patients and persons at high risk, be-
cause these tests make demands on cognitive pro-
cesses based in the frontal lobes, a brain area
vulnerable to potential antecendents of schizophrenic
disorder. All of these tests are supposed to have high
effect sizes for test variation with a medium level of
difficulty. Additionally, we used the d2-Test because
it, in particular, makes demands on concentration
and discrimination between similar stimuli under
high time pressure in routine tasks.

Methods

j Subjects

A total of 32 children and siblings of schizo-
phrenic patients without any clinical manifestation of
schizophrenic symptoms (mean age in years: 16.0;
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males/females: 13/19) and 32 controls (mean age in
years: 16.2; males/females: 13/19)—carefully matched
for age (range from 12 to 21 years), sex and educa-
tional level—were examined. Additionally, in order to
screen for the performance comparability of groups
with respect to personal background data, the intel-
lectual quotient was assessed using the Standard
Progressive Matrices (SPM; [26] according to [37]).
We assessed the educational level of probands and
controls and also of parents of probands and controls
as an indicator of their socio-economic status. Both
groups did not differ significantly (Table 1). Demo-
graphic characteristics are summarized in Table 2.
The high-risk subjects were drawn from a sample of
schizophrenic in and outpatients of the Department
of Psychiatry and Child- and Adolescent Psychiatry of
the University of Jena and of two additional depart-
ments of psychiatry in the county of Jena. First-degree
relatives of in and outpatients were asked for partic-
ipation. The controls were recruited from all school
types within the German School System. We also
placed an ad in the local newspaper. People were
asked to participate in a high-risk study conducted by
the University of Jena as part of a neuropsychological
study. Since recruitment was difficult we included
both children and siblings of schizophrenic patients.
Although siblings are a little more likely to be taken ill

at schizophrenia, the genetic risk on average is nearly
the same for children and siblings [51]. We made up
only one group for relatives, because the risk of
schizophrenia is almost equal for both. The study was
approved by the ethical commission of the University
of Jena. All tests took place in the Department of
Child and Adolescent Psychiatry in Jena. After a full
explanation of the procedures to the subjects, written
informed consent was obtained from the young per-
sons and their parents.

j Diagnostic screening and evaluation

Psychiatric status of both groups was determined
according to the Schedule for Affective Disorders and
Schizophrenia (SADS) or the Kiddie-SADS [8] by a
board-certified psychiatrist or psychologist. First- or
second-degree relatives of controls showing any
schizophrenic symptoms were excluded, as were all
probands suffering from internal or neurological dis-
orders, schizotypical personality, affective or eating
disorders, or diseases with a possible neurobiological
basis, such as attentional deficit disorder or dyslexia.
One subject in each group had an adjustment disorder,
one had a minor depressive episode, two had social
behavioral disorders without any symptoms of atten-
tional deficit disorder, and one an enuresis. First-de-
gree relatives showed no scores on SADS or were
below threshold for diagnostic relevance. Inclusion
criteria were an IQ of 70 or above according to SPM
[31, 44] and an age between 12 and 21 years.

j Neuropsychological evaluation

We used the (WCST; [22]) in order to examine the
probands’ executive functions such as working
memory and maintenance of set as well as cognitive
flexibility. The probands were asked to successively
place 128 response cards, showing symbols drawn in
different combinations of color, form, and number,
under one of four stimulus cards. After ten consecu-
tive correct trials, the criteria according to which the
response cards were selected changed. The examiner
provided information only on correct or incorrect
choices and the probands had to find out by them-
selves according to what criteria the response cards
were to be placed. We evaluated the percentage of
correct trials (WCST/PCT), the percentage of
perseverative errors (WCST/PPE), and the number of
completed categories (WCST/NC).

The FWIT [1] as a version of the Stroop-Test was
used to determine general alertness, naming skills and
selectivity. At first the probands were asked to read
aloud a list of color names printed in black, second to

Table 1 Education level of probands and controls

Probands with
genetic risk

Controls

School type
Lerning-Disabled School 1 1
Secondary School 15 14
Grammer School/Advanced
Technical College/University

10/3 13/2

Technical College/Vocational School 3 2
Education level of the parents (always the highest qualification)
Secondary School 3 1
Technical College/Vocational School 17 17
Advanced Technical College/University 12 14

Groups did not differ significantly

Table 2 Demographic characteristics of probands

Demographic data Subjects

Probands with
genetic risk

Controls

Age (years) 16.0 ± 2.4 16.2 ± 2.0
Gender (male/female) 13/19 13/19
Intelligence (SPM-IQ) Non verbal IQ 101.6 ± 13.8 100.5 ± 9.7

Data of age and intelligence as mean values ± standard deviation
Groups did not differ significantly
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name the color of strokes, and third to name the color
of different colored words. This run was repeated two
times and the time required for reading was assessed.
Finally, we calculated time needed (FWIT/A), naming
skills (FWIT/N), selectivity of relevant information
(FWIT/S), and number of errors on the interference
task (FWIT/E).

The (TMT; [46]) provides information about
psychomotoric speed, cognitive flexibility and work-
ing memory. Part A of the TMT requires the subjects
to connect numbers in rising sequence. For Part B of
the TMT, a line is drawn to connect alternating
numbers and letters, starting with the number one,
and then to the letter A, also in rising sequence. We
determined time required for TMT/A and TMT/B as
an indicator for working speed as well as cognitive
flexibility using a ratio of TMT/A and TMT/B.

The d2-Concentration-Test (d2; [3]) provides
information about the ability to discriminate between
similar stimuli, measured by speed and accuracy of
performance. The probands have to mark all ‘‘d’’s that
have two strokes within an array of 14 lines, with 20 s
allowed per line. The probands must also discriminate
between similar stimuli, because there are ‘‘d’’s with
one or more than two strokes, and ‘‘p’’s with strokes.
We counted the number of all scanned characters
measuring the working speed (d2/GZ as the German
expression for number of scanned characters). Fur-
thermore, the ratio of incorrectly marked characters
(d2/F as the German expression for error rate) to all
scanned characters (d2/GZ) as an indicator of accu-
racy was assessed.

Results

The primary aim of the data analysis was to evaluate
group differences for the parameters described above
and to examine connections between the variables.
Therefore, we tested our hypothesis that the genetic
risk group of unaffected children and siblings of
schizophrenics would perform more poorly on the
tests than would healthy controls. Furthermore, we
assumed that relatives of schizophrenics would show
a wider pattern of impairments than would healthy
controls. All statistical analysis were done using SPSS
software (version 10.1).

The multivariate analysis of variance (MANOVA)
showed significant differences between the group of
children and siblings of schizophrenic patients and
the controls for certain variables of performance, as
well as a connection to age, intelligence and gender. In
order to determine the normal distribution of para-
metric statistics for each variable, the score distribu-
tions of each group were examined using the
Kolmogorov–Smirnov-test. Homogeneity of variance

of the groups was tested using the Levene Test. If
there was no normal distribution, as was the case for
the variables WCST/NC and TMT/F, then the non-
parametric Mann–Whitney-U-test was used to evalu-
ate group differences. Otherwise comparisons were
made using the t-test. Mean scores (±standard devi-
ation) are shown in Table 3. Correlations were
determined using the non-parametric Spearman–
Rank-test, with selected values shown in Table 4.
Inhomogeneous variances arose in the variables
WCST/NC, WCST/PCT, and FWIT/F. The level of
significance was fixed at 0.05 for all tests.

j Group differences

Compared to the controls, first-degree relatives of
schizophrenic patients were significantly impaired
in their performance on certain parts of all tests.
For the WCST variables ‘‘percentage of correct tri-
als’’ (PCT), ‘‘percentage of perseverative errors’’
(PPE), and ‘‘number of complete categories’’ (NCC),
the analysis showed significantly worse results in
the index group. The second finding of the three
tests with time-limited demands, the FWIT, TMT,
and d2-test, was that subjects with a genetic risk for
schizophrenia worked at a significant slower rate as
compared to the controls. Even though the variance
of the significant results is greater in the high-risk
group, these differences are not caused by extreme
values. Statistical differences between the groups
could not be detected for error rate on the TMT or
on the d2, for cognitive control and flexibility or for
naming skills on the FWIT (FWIT/N). However,
first-degree relatives of schizophrenic patients pro-
duced significantly more mistakes on the interfer-
ence task of the FWIT as compared to their
controls.

j Effects of age, intelligence and gender

These effects were taken into account in the analysis.
As generally known, intelligence and speed on the
FWIT, TMT, and d2, correct categorization on the
WCST, as well as naming skills, improve with age for
all probands. Intelligence correlated significantly with
all measured performance except for selectivity and
naming on the FWIT and for accuracy on the d2. With
regard to gender effects (for a review, see [17, 55]) for
all probands, females showed a significantly higher
cognitive flexibility on the TMT/B. Among all pro-
bands and within the risk group, males achieved
significantly higher accuracy when demands were
placed on cognitive adjustment during the interfer-
ence task of the FWIT. They scored significantly lower

S. Klemm et al. 403
Impaired working speed and frontal lobe dysfunctions in young first degree relatives of schizophrenic patients



on naming skills than did the females. No gender ef-
fects were found in the control group.

j Relationships between variables

The correlation between working speed and all time-
limited tests (FWIT, TMT, d2) was highly significant,
as was the correlation between speed and the PCT
during the WCST. There is a positive connection be-
tween the accuracy of the d2 and the TMT. However,
only the accuracy of the interference task on the
FWIT correlated to parts of the WCST scores and the
working speeds on the FWIT, TMT, and d2. While
speed on the TMT is lower in the index group, there
was no difference between the two groups regarding

the ratio of the times required to complete the TMT/A
and the TMT/B. Variable naming correlated only with
general alertness on the FWIT. And selectivity on the
FWIT did not correlate with any other performance
variable.

Additionally, we did some factor analyses to see if
different cognitive test variables could reflect the
same cognitive function or a general vulnerability for
schizophrenia. Surprisingly, after orthogonal rotation
we found three factors explaining almost 60% of
variance. But the other 4 of 7 components had ‘‘Ei-
genwerte’’ between 0.55 and 0.97, so that we found
almost as many factors as variables. After graphic
representation, we are very cautious with an inter-
pretation of the results of this factor analyses.

Table 4 Selected correlations between the test variables for all probands (n = 64), shown as rho of Spearman-rank correlation

WCST FWIT TMT D2

PCT Errors Action A GZ

WCST
PCT, Percentage of correct trials )0.354** 0.316* )0.357** )0.387**
FWIT
Errors )0.354** )0.471** 0.347** )0.331**
Action, Speed of a general alertness 0.316* )0.471** )0.416** 0.627**
TMT
A, Time to execute TMT part A as an inverse indicator of working speed )0.357** 0.347** )0.416** )0.463**
d2
GZ, Number of treated signs as an indicator of working speed 0.387** )0.331** 0.627** )0.463**

*Correlation two-sited significant at the level of 0.05
**Correlation two-sited significant at the level of 0.01

Table 3 Comparison of neuropsychological data between high risk and control probands

Neuropsychological variable Subjects Comparisons

Risk probands (n = 32) Controls (n = 32) p-values

WCST
PCT, Percentage of correct trials 77.7 ± 10.5 84.0 ± 6.1 0.002+
PPE, Percentage of perseverative errors 9.8 ± 3.5 7.9 ± 2.8 0.010
NC, Number of complete categories 5.7 ± 0.8 6.0 ± 0.2 0.042*
FWIT
A, Working speed 47.6 ± 8.0 52.2 ± 6.3 0.012
N, Naming skill 49.5 ± 7.0 49.0 ± 8.3 ns
S, Selectivity skill 54.7 ± 7.1 55.5 ± 8.4 ns
E, Number of errors during the interference task 14.9 ± 6.3 9.8 ± 5.1 0.000*
TMT
A, Time to execute TMT part A 35.3 ± 10.6 27.8 ± 9.9 0.002
B, Time to execute TMT part B 83.0 ± 32.6 63.0 ± 18.6 0.002
E, Number of errors 0.47 ± 1.02 0.25 ± 0.57 ns*
A/B, Ratio of times of part A to B 0.462 ± 0.167 0.452 ± 0.121 ns
d2
GZ, Number of treated signs 396.7 ± 97.7 448.9 ± 92.1 0.016
FGZ, Rate of errors to number of treated signs 3.6 ± 2.1 3.1 ± 2.9 ns

ns, Non-siginficant differences
Statistical analysis by t-test, not Bonferoni-corrected
*Non-parametric test (Mann–Whitney-U-test)
+p-values for inhomogeneous variances
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Discussion

This study examined the hypothesis that children and
siblings of patients with schizophrenia, without a
schizophrenic-spectrum disorder, show a pattern of
decreased attentional and cognitive performance
when compared to controls. Several findings of this
study can be emphasized.

First, subjects at risk for schizophrenia were slower
on all three time-limited tests; the FWIT, TMT, and
d2. These results suggest that young persons with a
genetic risk need much more time to achieve the same
accuracy as the controls during routine work on the
d2 and the TMT/A. The correlations among working
speeds for all time-limited tests indicate that these
tests assess the same components of an attentional
process and that this may reflect a general vulnera-
bility. On the other hand, on tasks with no time
structure or constraints high risks showed a lower
ability to establish, maintain or adjust a required
conceptual level during the WCST. This finding sug-
gests impaired executive functions, working memory,
vigilance and cognitive flexibility, which cannot be
compensated by using more time, as compared to the
controls. Furthermore, it is fair to assume that
parameters of the prolonged and more complex tasks
of the WCST measure different cognitive processes
than do those of the time-limited tests. Nevertheless,
there are correlations between WCST-scores and
other scores, especially regarding working speed.

Second, gender effects are greater within the risk
group. In this group, females showed a worse selec-
tivity, but only by making more mistakes. In contrast,
females performed significantly better than males on
naming skills on the FWIT. These findings support
the assumption of gender-specific vulnerability
markers, in particular that males with a genetic risk
show vulnerability in respect to naming skills [50].

Third, our findings regarding cognitive flexibility
and naming skills on the FWIT are not reflected in the
working speed for all time-limited tasks or in the
intelligence of the probands. There is no correlation
between these variables. However, there are signifi-
cant correlations between the accuracy of the inter-
ference task on the FWIT with both the working speed
for all time-limited tasks, as well as with WCST per-
formance. Thus, both groups needed the same time to
perform the interference task on the FWIT, but the
high-risk probands made more mistakes. This is an
indicator of impaired selectivity in distinguishing
relevant from irrelevant stimuli. The results of the
TMT test can be attributed to an impaired action
speed but not to a lower ability of cognitive adjust-
ment. Thus, the results do not allow a clear compar-
ison of selectivity and naming performance in both

groups. Probably the FWIT subtests, with their de-
mands on naming and cognitive adjustment, reflect
other aspects of the attentional process as compared
to other parts of the tests used.

These results in first-degree relatives of schizo-
phrenic patients without schizotypical or affective
symptoms only partly confirm prior studies. Some
studies show no differences on the Stroop and the
WCST [28, 33]. Only the scores on the WCST vari-
ables, ‘‘completed categories,’’ ‘‘percentage of per-
ceptual level response,’’ and ‘‘perseverative errors,’’
are repeatedly lower among the genetic risks as
compared to the healthy controls, especially among
high-risk probands affected by symptoms such as
anhedonia or those that are schizotypical [33, 56].
TMT/B impairments could also be detected in groups
with a genetic risk for schizophrenia [10, 33] sug-
gesting a lower cognitive flexibility, again, particularly
for subjects affected by schizoid or paranoid symp-
toms, extraversion or anhedonia [15, 34]. In contrast,
we found lower working speeds on the TMT/A in the
risk group, but not decreased selectivity on the ratios
of the TMT subtests. However, we were able to con-
firm lower scores on the WCST among the risks
without these special symptoms.

Some methodical issues must be discussed with
respect to these findings. The sample size and power,
the survey, the type of relatives and of control sub-
jects may also account for the differences and the
different results as compared to other studies. One
factor relates to the motivation of the probands. Since
they know themselves to be members of the index
group it is possible that siblings or children of pa-
tients lack confidence in their own cognitive abilities
and are, thus, less motivated than those in the control
group. Nevertheless, abstract-logical intelligence is
equal in both groups, although these scores are not
influenced by time constraints. No ceiling or floor
effects could be found so it may be assumed that all
tests were sufficiently difficult. Furthermore, it is
especially important to note that schizophrenia is
etiologically heterogeneous. The higher standard
deviation on almost all test variables relates to an
inhomogeneous feature in the index group. Although
subjects with a clinical diagnosis of a schizotypical
personality disorder (SPD), affective or personality
disorder were excluded, links to personality traits or
other symptoms as described for our probands could
also account for the lower scores in the risk group.
We examined relatively small sample sizes. Therefore,
an analysis of subgroups would not have been effec-
tive. In particular, a possible impact of the SPD
dimensions could affect cognitive abilities, as sug-
gested by the available studies of schizotypical per-
sons. One could examine such effect by including a
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third group, namely patients with schizophrenic dis-
order. We took in consideration to include also pa-
tients into our statistical analysis in order to look for a
continuum in behavioral symptoms and cognitive
performances. In our case, the patients group was too
heterogenous. We did not succeed in matching three
parallel groups of first-degree relatives, healthy con-
trols and patients. Therefore, our focus lies on cog-
nitive impairments of relatives of schizophrenic
patients. Especially the recruitment of adolescent
patients and much more of their relatives is a fussy
issue in the research of neuropsychological indicators
of cognitive abilities. Nevertheless, there is a need for
further neuropsychological research to evaluate the
impact of subtypes of schizophrenia on cognitive
abilities. The discussion concerning the variability of
risk groups is also reflected in our results with respect
to the contrast of trait markers versus prodromali, the
sensitivity of test versions and the specificity to
schizophrenic disease [6, 7, 25, 29]. Furthermore,
comparisons between the patients and their symp-
tomatology during the course of the disease, and be-
tween subjects with genetic or symptomatical risks
and controls may provide more insight into possible
traits signaling vulnerability to schizophrenia. It is
important to identify risk factors for schizophrenia as
early as possible because of the poor prognoses for
early-onset schizophrenia [35, 45]. The design of the

present study did not allow the analysis of such a
complex issue. Effects are currently being evaluated in
order to determine patterns of cognitive vulnerability
of risk subgroups. However, the results from our
ongoing project did confirm a link to genetic influ-
ences, because both groups were matched for age,
gender and intelligence. So the differences between
probands and healthy controls are due to their rela-
tionship with schizophrenic patients, respectively to
the genetic vulnerability of first-degree relatives. Our
results demonstrate that attentional impairments as
shown by the data of the FWIT, TMT, and d2 may be
a trait indicator of the disease and so, too, may defi-
cits of cognitive adjustment and executive functions
as determined by the WCST. We were able to show
that starting at a young age persons at risk work more
slowly in general and not only on specific interference
tasks. This suggests a more easily distracted working
memory even among these young subjects. Therefore,
our findings support the need for future studies based
on the same and similar multiple tasks in order to
gather more evidence in the search to identify sub-
groups of vulnerable subjects.
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