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ognitive impairment is a core feature of schizophrenia and it is considered by many re-

searchers as one of the dimensional components of the disorder. Cognitive dysfunction

occurs in 85% of schizophrenic patients and it is negatively associated with the outcome of

the disorder, the psychosocial functioning of the patients, and non-compliance with treat-
ment. Many different cognitive domains are impaired in schizophrenia, such as attention, memory,
executive functions and speech. Nowadays, it is argued that apart from clinical heterogeneity of
schizophrenia, there is probable heterogeneity in the accompanying neurocognitive dysfunction.
Recent studies for cognitive dysfunction in schizophrenia employ computerized assessment bat-
teries of cognitive tests, designed to assess specific cognitive impairments. Computerized cognitive
testing permits for more detailed data collection (e.g. precise timing scores of responses), elimi-
nates researcher’s measurement errors and bias, assists the manipulation of data collected, and
improves reliability of measurements through standardized data collection methods. The aims of
the present study are: the comparison of cognitive performance of our sample of patients and that
of healthy controls, on different specific cognitive tests, and the testing for possible association
between patients’ psychopathological symptoms and specific cognitive impairments, using the
Cogtest computerized cognitive assessment battery. 71 male inpatients diagnosed with schizophre-
nia or other psychotic spectrum disorders (mean=30.23+7.71 years of age), admitted in a psychiat-
ric unit of the First Department of Psychiatry, Athens University Medical School, Eginition Hospital
(continuous admissions) were studied. Patients were excluded from the study if they suffered from
severe neurological conditions, severe visual or hearing impairment, mental retardation, or if they
abused alcohol or drugs. The patients’ diagnoses were based on the semi-structured diagnostic
interview "Diagnostic Interview for Psychosis" (DIP) and were clinically confirmed by two independ-
ent expert psychiatrists, according to the criteria of DSM-IVTM. Our healthy control group consisted
of 20 healthy male participants (mean=31.65+5.90 years of age), who met the same inclusion criteria
for the study as the patient group, as well as the same exclusion criteria from the study, having no
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history of psychiatric disorders. All statistical analyses were conducted using the statistical package
SPSS.17. According to our results, healthy controls cognitively outperform our patient sample in all
cognitive tests, with the differences between performances being statistically significant. Results
concerning the association between psychotic symptoms and cognitive deficits of our patients
indicated that hallucinations, highly organized delusions, persecutory delusions, agitation, cata-
tonia and inappropriate affect did not associate with any subtype of cognitive deficit. Blunted af-
fect associated significantly with response inhibition ("GoNoGo test", p=0.007), and poor speech
associated significantly with declarative memory of faces ("FMT test", p=0.002). Moreover, psycho-
motor ability (non-dominant hand) associated significantly with generalized delusions ("TST test",
p=0.033), and with constricted affect ("TST test", p=0.026). Furthermore, there was a tendency to-
wards significance association between persecutory delusions and executive function ("CPT test”,
p=0.053), inappropriate affect and declarative face memory ("FMT test", p=0.056), and psychomotor

ability and poor speech (p=0.086).

Key words: Schizophrenic spectrum, psychopathology, cognitive impairments.

Introduction

Schizophrenia is one of the most severe and
chronic psychiatric disorders that affects 0.4-1.3%
of the general population, throughout lifetime. In
most cases (30-40%), the onset of the disorder
occurs in early adult life (18-25 years of age). The in-
cidence rate of schizophrenia is relatively equivalent
for both sexes, with women demonstrating a later
onset (3—4 years later), and an improved social func-
tionality."™*

Predisposing and precipitating factors for schizo-
phrenia include genetic predisposition, toxic states
relating to CNS dysfunction, pregnancy and child-
birth complications, negative/stressful life events,
and various environmental factors (e.g. prolonged
stress, drug use, etc.). The interactions, as well as the
additive effect of the above factors appear to trig-
ger the onset of the disorder.>®

It is widely accepted that the outcome of schizo-
phrenia is varied.” Up to 50% of the patients expe-
rience social and functional decline after the first
psychotic episode, whereas 16% to 40% of patients
recover into their premorbid level of functioning.
Nowadays, many researchers argue that schizophre-
nia is a heterogenic clinical manifestation.®'°

Cognitive impairment is a core feature of schizo-
phrenia and it is considered by many researchers
as one of the dimensional components of the dis-
order.!”" Findings from recent studies indicate that
cognitive functioning in patients with schizophrenia
is impaired compared to that of healthy controls; it
is reported that the difference in performance of

the two groups is one to two standard deviations,
demonstrating statistical significance.””'* Cognitive
dysfunction occurs in 85% of schizophrenic patients
and it is negatively associated with the outcome of
the disorder,” the psychosocial functioning of the
patients, and non-compliance with treatment.'®"’
Many different cognitive domains are impaired in
schizophrenia, such as attention, memory, execu-
tive functions and speech.'®' Different types of
tests have been used to assess cognitive impair-
ment, such as the "Wisconsin Card Sorting Test",
the "Stroop Test", the "Verbal Fluency Test", the
"Continuous Performance Test", or the "Tower of
Hanoi Test". The great variety of assessment tools
for cognitive dysfunction prevents the rise of con-
clusive findings often leading to contradictory re-
sults.'>2°

Nowadays, it is argued that apart from clinical
heterogeneity of schizophrenia, there is probable
heterogeneity in the accompanying neurocogni-
tive dysfunction.?’ Most association studies on the
subject adopt the dimensional categorization of
symptoms into positive, negative or disorganized
symptoms. There are considerably fewer studies
investigating the associations of cognitive deficits
with more specific psychopathological manifesta-
tions.?>?* Negative symptoms are frequently sum-
marized into one variable, expressing many dif-
ferent psychopathological symptoms. Cognitive
dysfunctions are also summarized, by some studies,
into one variable, expressing performance in many
different cognitive domains.
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Recent studies for cognitive dysfunction in schizo-
phrenia employ computerized assessment batteries
of cognitive tests, designed to assess specific cog-
nitive impairments.?** Computerized cognitive
testing permits for more detailed data collection
(e.g. precise timing scores of responses), eliminates
researcher’s measurement errors and bias, assists
the manipulation of data collected, and improves
reliability of measurements through standardized
data collection methods. Cogtest Console is a com-
puterized cognitive assessment battery, specialized
in testing cognitive domains that are frequently
impaired in psychotic disorders, consisting of tests
standardized in adequate sample sizes of patients
and healthy controls.?*2%27

The aims of the present study are: (@) The com-
parison of cognitive performance of our sample of
patients and that of healthy controls, on different
specific cognitive tests, and (b) To test for possible
association between patients’ psychopathological
symptoms and specific cognitive impairments.

Material and method

a. Participants

Seventy one male inpatients diagnosed with schiz-
ophrenia or other psychotic spectrum disorders, ad-
mitted in a psychiatric unit of the First Department
of Psychiatry, Athens University Medical School,
Eginition Hospital (continuous admissions) were
studied. Patients’ age varied from 18 to 51 years of
age (mean=30.23%7.71 years of age). Patients were
excluded from the study if they suffered from severe
neurological conditions, severe visual or hearing im-
pairment, mental retardation, or if they had abused
alcohol or drugs during the past two months.

The patients’ diagnoses were based on the
semi-structured diagnostic interview "Diagnostic
Interview for Psychosis" (DIP).% The diagnoses were
clinically confirmed by two independent expert psy-
chiatrists, according to the criteria of DSM-IV™.% 48
(67.6%) patients were diagnosed with "schizophre-
nia", 14 (19.8%) patients with "psychosis not oth-
erwise specified"”, 5 (7.0%) patients with "schizoaf-
fective disorder", and finally 4 (5.6%) patients with
"schizophreniform disorder". The mean age of illness
onset (positive psychotic symptoms) for our sample
was 21.11 (£5.94) years of age. The mean age of first
psychiatric assessment and psychiatric medication
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treatment for our sample was 22.89 (+5.86) years of
age.

The patients were clinically stabilized with ad-
equate antipsychotic medication treatment before
the study. 52 (73.2%) patients received atypical an-
tipsychotic treatment, 10 (14.1%) received typical
antipsychotic treatment, and 9 (12.7%) received a
combination of atypical and typical antipsychotic
medication. Furthermore, 19 (26.7%) patients of
our sample received clozapine, 12 (16.9%) received
anticholinergics, 8 (11.3%) received mood stabiliz-
ers, and 8 (11.3%) received antidepressants (SSRIs).
Patients were benzodiazepines free for a week be-
fore cognitive assessment.

We recruited a control group of 20 healthy male
participants, who volunteered to participate in the
study with no monetary reward. Our healthy control
group consisted of students, hospital employees
and members of the surrounding community. The
participants’ control group met the same inclusion
criteria for the study as the patient group, as well
as the same exclusion criteria from the study, hav-
ing no history of psychiatric disorders. The age of
healthy controls varied from 18 to 45 years of age
(mean=31.65+5.90 years of age).

Participants in our control group were recruited
according to frequency matching sampling de-
sign. The patient group and the control group were
matched for sex (all males), age, education years,
marital status, and handedness. All participants
received detailed information about the purpose
of the study and their written informed consent
was obtained. The study received the approval of
the Ethics Committee of Eginition Hospital. Table 1
shows the socio-demographic characteristics of our
patients and control samples, as well as the statistics
of our matching procedure. There were no statisti-
cally significant differences between patients and
controls in all socio-demographic parameters.

b. Materials

The following instruments were administered:

1. A standardized questionnaire for the assessment
of patients’ demographic and clinical parameters
(e.g. age, marital status, education years, age of
symptomatology onset, age at first psychiatric
medication treatment, etc.).

2. The diagnostic interview "Diagnostic Interview for
Psychosis" (DIP).? This is a semi-structured inter-
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Table 1. Comparison of patients and controls in socio-demographic parameters

Patients Controls Pearson x?  Statistical
Socio-demographic (n=71) (n=20) Significance
parameters n (%) n (%) p
Age (years) <25 20 (28.2) 4 (20.0) 0.719 NS
26-35 36 (50.7) 12 (60.0)
>36 15 (21.1) 4 (20.0)
Education (years) <6 3 (4.2) 0 (0.0) 0.346! NS
7-12 34 (47.9) 7 (35.0)
>13 34 (47.9) 13 (65.0)
Marital status (Single) 62 (100.0) 18 (90.0) 0.0572 NS
Handedness (Right) 68 (95.8) 18 (90.0) 0.5822 NS

1.

Pearson x? Test (exact significance).

2. Fisher’'s Exact Test.

3.

view consisting of 97 questions, reinforcing clini-
cal diagnosis with detailed reporting of psycho-
pathological parameters, chronicity and severity
(e.g. depressive symptoms, manic symptoms, hal-
lucinations, delusions, drug/alcohol abuse, sub-
jective thought disorder, behavior and speech
disturbances, illness course and duration). "DIP"
also examines level of functioning, family psychi-
atric history, insight, and response to medication.
"DIP" was administered by an expert psychiatrist.
For the present study, we included the "DIP" in-
formation that concerned the presence of the fol-
lowing symptoms: hallucinations, generalized de-
lusions, delusions highly organized, persecutory
delusions, agitation, catatonia, constricted affect,
blunted affect, inappropriate affect, and thought/
speech disturbance.

The psychosis specialized cognitive assessment
"Cogtest Console" battery, exhibiting standard-
ized, computerized data collection and manage-
ment.?*%27 We administered seven cognitive
tests to our participants, assessing different cog-
nitive domains. These cognitive domains were:
sustained attention ("AX-CPT" test), declarative
face memory ("FMT" test), response inhibition
("GoNoGo" test), working memory ("SWM" test),
executive function ("CPT" test and "STDT" test),
and psychomotor speed ("TST" test). Cognitive as-
sessment for each participant lasted approximate-
ly 90 minutes with a 15-minute break, between
the fourth and the fifth cognitive test. Cognitive
tests were administered by an expert and espe-
cially trained psychologist (M-E.K.), in the same
order every time.

The procedure, the goal and the scoring of each
cognitive test is presented in detail below.

The "Spatial Working Memory Test" (SWM-test) is a
working memory test. The overall goal of the task is
to determine how accurately participants recall the
spatial locations of briefly presented visual targets.
The task involves showing the targets at various
positions on a display device, and having subjects
touch the screen at the location where they recall
the target had appeared. Between presentation
and recall of the target, a number of distracters of
variable location appear, which need to be actively
touched by the subject. Scoring on this test is the
mean distance (number of "pixels"), between the ini-
tial target and the participants’ answer.

The "Face Memory Test" (FMT-test) is a declarative
face memory test. Participants are presented with a
series of pictures of human faces (constructed using
a computer algorithm that assembles individual fea-
tures into composites). The study phase of the test
involves viewing 20 faces for 3 seconds each, fol-
lowed by the recognition phase of the test, where
each one of the 20 original faces is paired with a dis-
tracter face, one randomly selected from a set that
was not seen before. The participant has to choose
the faces that he/she saw before. Then the proce-
dure is repeated with new faces and new distracters,
and the scoring on this test is the mean percentage
of correct recognitions of all faces.

The "Competing Programs Test" (CPT-test) is an
executive functions test. Participants should learn
to respond to one contingency (by pressing a but-
ton on the same side as the stimulus), and then to
a changed contingency (by pressing on the side
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opposite to the stimulus). Participants should ac-
complish that solely from the trial-by-trial feedback,
without any explicit instruction. The percentage of
correct answers when the participant should imitate
contingency and the percentage of correct answers
when the participant should reverse their selection,
are the two measurements of performance in this
test. This test results in a strict measurement of ex-
ecutive function, since the test automatically termi-
nates the procedure after a series of wrong answers,
with a pass/fail scoring.

The "Strategic Target Detection Test" (STDT-test) is
also an executive functions test. In this test, the par-
ticipant touches the target stimuli (shapes) directly
on the touch screen. The participant is not told in
advance which of the stimuli is the "target", and
should learn which the correct target is by choosing
one of the stimuli and observing feedback that in-
dicates whether the choice was right or wrong. The
target stimulus changes after a number of consecu-
tive correct responses. The scoring on this test is the
percentage of correct choices out of the total choic-
es of the participant.

The "Continuous Performance Test — AX Version"
(AX-CPT-test) is a sustained attention test. The par-
ticipant is instructed to respond with a right mouse
press whenever the stimulus is an X that was pre-
ceded by an A (target stimuli). The left mouse but-
ton is pressed for all other stimuli, including an A, an
X that was not preceded by an A, and any other let-
ter (non-target stimuli). The test consists of 150 trial
stimuli presented according to a randomization al-
gorithm, and the procedure is especially cognitively
demanding. The percentage of correct choices of
target stimuli and the percentage of correct choices
of non-target stimuli are the two measurements of
performance in this test.

The "Go-No-Go Test" (GONOGO test) is a response
inhibition test. Participants are asked to respond
and pick the correct choice, based on which stimu-
lus is filled with green color "go" stimulus, while the
other stimulus is blank. In some trials, however, one
of the stimuli is colored red, which is a signal not to
respond at all ("no-go" stimulus). The frequency of
'go” stimuli relative to "no-go" stimuli is 80%, which
maintains a bias and tendency to respond on every
trial. The percentage of correct non-choices when
the stimuli should not have been chosen is the scor-
ing of this test.
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Finally, the "Tapping Speed Test" (TST-test) is a
psychomotor speed test. 95,8% of our patients
sample was right-handed. The mean reaction times,
measured in msec, for each hand, are the two meas-
urements of performance in this test. In the present
study, we incorporated in our analysis only the re-
action time of the non-dominant hand, since, in the
literature on the subject, there were references of
practice effects in the repetitive procedure of this
test.>°

c. Statistical analysis

Continuous and normally distributed variables are
presented as meanzstandard deviation (sd) while
continuous variables with asymmetric distribution
are reported as median and minimum-maximum
(min-max) values. Categorical data are presented
as counts and percentages. Testing of normality as-
sumption was made using the Kolmogorov-Smirnov
test.

The univariate associations between categori-
cal variables were evaluated using Pearson x?* test
whether in cases where there were not enough data
in the subcategories for testing, Fisher’s exact test or
Pearson x? test (exact significance) were employed
for 2x2 or larger tables respectively.

Our first research hypothesis was that there is a
statistically significant difference in performance
between the group of psychotic patients and that of
healthy controls, in every cognitive domain tested
(e.g. sustained attention, declarative face memory,
etc.). The primary research hypothesis of the study
was to reveal the associations between different
types of cognitive dysfunction and different psy-
chopathological symptoms in our patient group.

For the comparison of cognitive functional-
ity between cases and controls or considering the
absence or the presence of the various psychotic
symptoms, t-test or Mann-Whitney test were em-
ployed, depending on the data distribution each
time. In cases that t-test was used but equality of
variances of the two comparing groups could not be
assumed, according to Levene’s test, the adjusted
p-value is reported. The cut-off point for statistical
significance was set at 0.05 for all analyses.

All statistical analyses were conducted using the
statistical package SPSS 17 (Statistical Package for
the Social Sciences).
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Results

The statistical comparison between the group of
patients and healthy controls, for every cognitive
test, are presented in table 2. Statistical analysis was
conducted for more than one performance measure
for each cognitive test (e.g. target stimuli response,
non-target stimuli response, etc.), where this was
possible. According to our results, healthy controls
cognitively outperform our patient sample in all
cognitive tests, with the differences between per-
formances being statistically significant.

Results concerning the association between psy-
chotic symptoms and cognitive deficits of our pa-
tients are presented in table 3. Table 3 includes only
the psychotic symptoms that reveal significant asso-
ciations, or a tendency towards significant associa-
tions with cognitive deficits.

Hallucinations, highly organized delusions, per-
secutory delusions, agitation, catatonia and inap-
propriate affect did not associate with any sub-
type of cognitive deficit. Blunted affect associated
significantly with response inhibition ("GoNoGo
test", p=0.007), and poor speech associated signifi-
cantly with declarative memory of faces ("FMT test",
p=0.002). Moreover, psychomotor ability (TST test)
associated significantly with generalized delusions
(p=0.033 for the non-dominant hand), and with
constricted affect (p=0.026, for the non-dominant
hand).
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Furthermore, there was an indication of tenden-
cies towards statistical significance between dif-
ferent psychotic symptoms and cognitive deficits.
Specifically, there was a tendency towards signifi-
cance association between persecutory delusions
and executive function ("CPT test", p=0.053), inap-
propriate affect and declarative face memory ("FMT
test", p=0.056), and psychomotor ability and poor
speech (p=0.086, non-dominant hand).

Discussion

According to the findings of the present study, all
different cognitive domains appear to be impaired
in psychotic patients compared to healthy controls.
Sustained attention, declarative memory of faces,
spatial working memory, psychomotor speed, re-
sponse inhibition and other executive functions, all
appear to be significantly impaired in psychotic pa-
tients compared to our healthy participants.

Several meta-analytic studies, using different
methodologies and instruments, have reported
summarized findings of research investigating the
role of cognitive impairment in psychotic patients
versus healthy controls. Findings of early meta-an-
alytic studies (1998-2008) focused on associations
of verbal memory impairment among patients
with psychotic disorders versus controls.!*3'-33
Furthermore, according to early meta-analytic stud-
ies there was evidence of an association between

Table 2. Comparison of performance on cognitive tests for the patients and the healthy controls.

Patients Controls
Cognitive functionality mean sd mean sd t-test
n (median)* (min-max)* n  (median) (min-max) p
AXCPT proportion correct target 66 0.73 0.22 20 0.92 0.10 <0.001"
AXCPT proportion correct non-target 66  (0.96) (0.36-1.00) 20 (0.98) (0.93-1.00) 0.0012
GONOGO proportion correct 65  (1.00) (0.78-1.00) 20 (1.00) (0.98-1.00) 0.006>
FMT proportion correct 71 0.68 0.13 20 0.82 0.09 <0.001
SWM mean pixels 68 83.9 45.4 20 46.3 13.4 <0.001!
STDT proportion correct 66 0.85 0.07 20 0.89 0.04 0.013
CPT reversal proportion correct 31 0.56 0.21 5 0.87 0.08 <0.001!
CPT imitation proportion correct 31 0.59 0.20 5 0.90 0.07 <0.001!
TST mean intertap right hand time (msec) 68 (207) (135-1062) 20 (155)  (141-179) <0.0012
TST mean intertap left hand time (msec) 68 (208) (133-696) 20 (166)  (141-217) <0.0012

1. t-test: equality of variances not assumed (Levene’s Test for Equality of Variances).

2. Mann-Whitney Test.

* When data were normally distributed mean/sd are reported, when data were not normally distributed median/

min-max values are reported.
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Table 3. Comparison of performance on cognitive tests for the patients and the healthy controls.

33

Symptom’s presence

No Yes 'Sta.tilstical
significance
n mean sd n mean sd p
Psychotic Cognitive (median  (min-max) (median (min-max)
symptoms functionality or %) or %)
AXCPT 34 0.82 0.16 30 0.84 0.15 0.452%
CPT (passed) 15 (89.5%) 15 (48.4%) 0.4582
Delusions FMT 38 0.66 0.14 31 0.71 0.12 0.146*
generalized GONOGO 34 (1.00) (0.75-1.00) 30 (7.00) (0.90-1.00) 0.590!
SWM 36 91.0 53.9 31 75.9 33.0 0.178*
STDT 34 0.84 0.08 31 0.86 0.05 0.112¢
TST (non-dom) 36 (230) (154-696) 31 (199) (133-307) 0.033'
AXCPT 36 0.80 0.18 28 0.86 0.11 0.110%
CPT (passed) 13 (33.3%) 17 (56.7%) 0.0532
Delusions FMT 39 0.68 0.15 30 0.69 0.11 0.650‘1‘
persecutory GONOGO 35 (1.00) (0.90-1.00) 29 (1.00) (0.75-1.00) 0.931
SWM 38 85.0 53.5 29 82.8 33.8 0.848*
STDT 36 0.85 0.08 29 0.85 0.05 0.922%
TST (non-dom) 38 (218) (133-696) 29 (206) (159-358) 0.672!
AXCPT 28 0.83 0.15 36 0.83 0.17 0.963*
CPT (passed) 12 (40.0%) 18 (46.2%) 0.609?
Constricted FMT 30 0.69 0.13 39 0.68 0.13 0.786*
affect GONOGO 27 (1.00) (0.75-1.00) 37 (7.00) (0.90-1.00) 0.734!
SWM 29 87.2 53.4 38 81.6 39.5 0.625*
STDT 29 0.85 0.07 36 0.85 0.07 0.903*
TST (non-dom) 29 (237) (172-696) 38 (200) (133-485) 0.026'
AXCPT 30 0.85 0.12 34 0.81 0.18 0.279°
CPT (passed) 16 (51.6%) 14 (36.8%) 0.2182
Blunted FMT 31 0.71 0.13 38 0.67 0.14 0.212%
affect GONOGO 31 (1.00) (0.95-1.00) 33 (7.00) (0.75-1.00) 0.007’
SWM 31 75.8 32.3 36 91.1 54.2 0.175%
STDT 30 0.86 0.06 35 0.84 0.07 0.355%
TST (non-dom) 31 (207) (155-358) 36 (228) (133-696) 0.458!
AXCPT 42 0.85 0.13 22 0.78 0.20 0.1443
CPT (passed) 22 (50.0%) 8 (32.0%) 0.1472
Inappropriate FMT 44 0.71 0.11 25 0.65 0.15 0.056‘1‘
affect GONOGO 41 (1.00) (0.90-1.00) 23 (7.00) (0.75-1.00) 0.136
SWM 44 77.9 49.8 23 95.8 34.8 0.129*
STDT 42 0.85 0.07 23 0.85 0.07 0.852%
TST (non-dom) 44 (208) (133-696) 23 (227) (162-358) 0.822°
AXCPT 24 0.87 0.13 33 0.80 0.18 0.1198
CPT (passed) 13 (52.0%) 15 (41.7%) 0.4262
FMT 25 0.75 0.11 36 0.64 0.14 0.002*
Poor speech  GONOGO 25 (1.00) (0.95-1.00) 32 (7.00) (0.75-1.00) 0.582!
SWM 25 83.1 33.5 34 79.0 35.6 0.649*
STDT 24 0.87 0.06 33 0.85 0.06 0.165*
TST (non-dom) 25 205 36 34 229 63 0.086*

1. Mann-Whitney Test.
2. Pearson x® Test.

3. t-test: equality of variances not assumed (Levene’s Test for Equality of Variances).

4. t-test.
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both working memory and episodic memory to
psychotic disorders.'**** Other early meta-analytic
studies indicated the moderate association of psy-
chotic disorders and other cognitive functions, like
sustained attention and executive functions.” A
couple of most recent meta-analytic studies confirm
the association between psychotic disorders and
general memory impairment.”**® Moreover, other
recent studies report patients’ impairment in de-
clarative memory of faces, arguing that face recog-
nition may be an independent endophenotype of
schizophrenia.®”*® Additionally, recent mela-analytic
studies demonstrate that associations between psy-
chotic disorders and attention or executive func-
tions impairments are also important.®®

According to the results of our study, psychotic pa-
tients are more cognitively impaired when they suf-
fer from symptoms such as blunted affect and poor
speech. Additionally, cognitively impaired patients
tend to suffer more often from inappropriate affect
(p=0.056); all symptoms relating to the negative or
disorganization psychopathology. Our findings are
in line with the previous literature on the subject.
Patients with negative or disorganized psychotic
symptoms have been reported to be more cogni-
tively impaired compared to patients exhibiting
positive psychotic symptoms.'**° Moreover, disor-
ganized symptoms, as well as other negative symp-
toms of psychotic disorders, demonstrate stronger
associations with neurocognitive functioning com-
pared to symptoms of perceptual distortion.*

In a more detailed review of our findings, every
cognitive domain should be thoroughly analyzed.
In the present study, findings indicate that impair-
ment in declarative memory of faces is associated
significantly with the symptom of poor speech, and
secondly -through a statistical tendency- with the
symptom of inappropriate affect. Both these symp-
toms are considered to belong in the subcategory
of negative/disorganized psychotic symptomatol-
ogy. Other studies have also indicated that the poor
speech symptom is associated mostly with declara-
tive memory and to a lesser extent with working
memory, as it is the case in the present study.*’

Furthermore, schizophrenia is reported to associ-
ate with recognition memory impairment, as well
as with declarative memory impairment.*? The find-
ings of the present study support that assumption.
The face memory test used in the present study is
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also a test of recognition memory, not a free recall
memory test, and face memory is considered part of
the declarative memory construct.

Our findings suggest that patients who exhibit
blunted affect symptomatology also exhibit re-
sponse inhibition impairment. The response inhibi-
tion cognitive component has been theoretically
incorporated into the executive functions cognitive
domain by many researchers.”® According to the
literature on the subject, psychotic patients were
found to be cognitively impaired considering the
executive functions performance.** The presence of
negative symptomatology in psychotic patients has
been reported in the past as a prognostic factor of
executive functions impairments.*>*® Additionally,
affective blunting has been found to correlate with
cognitive flexibility, another executive function
component.”” Our findings also imply, in the form
of a statistical tendency, that patients who exhibit
persecutory delusions outperform all other psy-
chotic patients on a cognitively demanding execu-
tive functions test (CPT). As it has been previously
reported in the literature, persecutory delusions
characterize the cognitively intact paranoid schizo-
phrenia subtype.*®4°

The results of the present study appear to be
inconclusive considering the association of psy-
chomotor speed and psychotic symptomatology.
Patients who exhibit generalized delusions, as well
as patients who exhibit constricted affect, were
found to exhibit significantly more intact psycho-
motor skills. On the other hand, patients who exhib-
it speech/thought disturbances were found to also
exhibit psychomotor impairment approaching sta-
tistical significance. The association between psy-
chotic symptomatology and psychomotor speed
has also revealed inconclusive evidence in the pre-
vious literature. Withdrawal-retardation symptoms
were found to be correlated with performance on
psychomotor speed tasks.’®®' On the other hand,
positive symptoms have also been reported to cor-
relate significantly with psychomotor speed.>?

According to the findings of the present study,
working memory deficit does not correlate signifi-
cantly with any specific psychotic symptom. The
literature review on the subject reveals inconclusive
findings. Some studies report that working memory
deficits are generalized in patients with predomi-
nantly positive or predominantly negative psychotic
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symptoms.*® On the contrary, other studies indicate
that working memory deficits associate mostly with
the negative psychotic symptoms.>***

According to the results of the present study, per-
formance of our patient group in the sustained at-
tention test does not correlate significantly with any
specific psychotic symptom. It has been previously
reported that negative psychotic symptoms associ-
ate with impaired performance in sustained atten-
tion,* although, this association between negative
symptoms and sustained attention cannot be con-
firmed by our results. However, it is worth noting
that our study focuses on specific symptoms and
not on clusters of symptoms, as previous studies.
Moreover, other studies used different instruments
to assess attention performance.

Our study had some limitations. Our findings
could not be generalized in both sexes, since our
sample consists exclusively of male patients. A sec-
ond limitation is that of the possible effects of the
therapeutic antipsychotic dose medication of our
patients’ sample. However, it should be noted that
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all patients were on clinically stable condition and
were free of benzodiazepines medication. Lastly,
our sample size was relatively limited. A bigger sam-
ple size would allow to statistically investigate even
more detailed symptomatology and might help
strong statistical tendencies to convert to statistical
significances.

Further investigation of the mechanisms and
associations underlying cognitive dysfunction in
schizophrenia spectrum disorders would be useful,
since improved cognitive performance is reported
to associate with improved functionality and clinical
state for patients with schizophrenia, as well as for
patients with schizoaffective disorder.>> Moreover,
cognitive dysfunction appears to affect functional-
ity of psychotic patients in everyday life, social func-
tionality, quality of life, as well as the outcome of
disorders.”® Many studies point out the importance
of cognitive dysfunction in the understanding of
neuroanatomical substrate of psychotic disorders,*’
as well as its importance as a therapeutic target.*®

YIToKQtnyopieg yVWGLaKwv EAAEPPATGV
Kat puxommafonoyikég mapapeTpot
6E€ acleveig Tou GXI{O@PEVIKOU (PAGRATOC

M.-E.B. Kovta&dakn, E. Kattoulag, N. Zpupvig, N.K. Ztepavig

A" Wuyiatpikny K\vikrj Mavemotnuiov ABnvav, Atywvritelo Noookopeio, ABriva

Wuxiatpikn 2014, 25:27-38

H yvwolakr Suohertoupyia amoTeAEl TUPNVIKO XAPAKTNPELOTIKO TNG oX1{o@peVIKNG SlaTapaxng &-
v amo moANoUC epeuvnTEC Bewpeital pia amo Ti¢ S1a0TACIAKEG TN OUVIOTWOEC. Epgaviletarl me-
pimou o€ mM0cooTo 85% Twv aoBevwv Kal oxeTieTal apvnTiKA Pe TNV éKBaon tng Statapayng, Tnv
YUXOKOIVWVIKK AEITOUPYIKOTNTA TOU a0BeVOUG, OTIWG KAl TN UN CUUHOP@WOoN otn Beparmeia. 21N
oxlloppévela SlAPopeg MAEVPEG TNG YVWOLAKAG Aettoupyiag SUCAEITOUPYOULY, OTIWG N TTPOCOXN, N
MVAUN, Ol EKTENEOTIKEG AEITOUPYIEC, O AOYOG. INUEPA uTTooTNPICETAL OTI EKTOG amd TNV KAIVIKN &-
TEPOYEVELD TNG OXI(OPPEVELAC UTTAPXEL KAl ETEPOYEVEID OCOV APOPA OTN VEUPOYVWOLAKH SUCAEL-
Toupyia. Ol oUYXPOVEG LEAETEC Yia TN YVWOolakr Suoheitoupyia oTn oxlloppévela XpNOIUOTTOIOUV
NAEKTPOVIKEC UTTATAPIEC SOKIUACIWY TWV EMUEPOUC YVWOLAKWY AEITOUPYIWV. Ot NAEKTPOVIKEC
YVWOolakéG Sokipaaoiec mapouoidlouv peyauTepeg SuvatdTnTeG 0Tn GUANOYA AemTopepwy Sedo-
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pévwy, eplopilouv TNV emppor Kal ta meavd Aabn tou e€€TaoTr EQOCOV gival MARPWE TUTTOTIOL-
NUEVEC Kal SLlEUKOAUVOUV TN GUANOYH Kal TNV eMaAnBguon Twv €peuvNTIKWY Sedopévwy. Kool
NG Mapovoag PEAETNG ival: N oUYKPLON O€ EMUEPOUC YVWOLIOKEG SOKIHAOIEC TWV a0BeVWV TNG
MEAETNG KAl UYLWV HOPTUPWVY Kal, N avalitnon ouoXeTioewv HETAEL €I0IKWV YPuxXoTTaBoAoyIKwV
CUMUTTTWHUATWY KAl UTTOKATNYOPLWV YVWOIAKWY EANEIUUATWY TWV aoBeVWV TNG LEAETNG, XPNOLUO-
TIOLWVTAG TNV NAEKTPOVIKH Kovoola Cogtest. ZTnv €peguva cupunepleA@Onoav 71 dppeveg aobe-
vei¢ (uéon nAikia 30,23+7,71 €1n) pe Sidyvwon «ox1{o@pévela 1 AANEG YUXWOLKEG SLOTAPAXEC» TTOU
elonxOnoav og éva Yuxlatpiko tuApa tng A" Yuxlatpikng KAvikng tou Mavemotnuiov ABnvwy oto
Atwywvritelo Noookopeio (ouvexeic eloaywyeg). Ao tn peAétn e€aipébnkav aoBeveic pe coPfapég
VveUPOAOYIKEG TTAOROEL, coBapd mMpoARaATa aKor¢ Kal 6pacong, VONTIKN uoTépnaon, Katdxpnon
OUCLWV /KAl OIVOTIVEUHATWOWV. Ot KAIVIKEG S1aYVWOELG TOU SeiyHaTog Twv aoBevwV TNG HEAETNG
éywvav otn Bdon tTng Sopnuévng SlayvwoTikig ouvévteuéng "Diagnostic Interview for Psychosis"
(DIP), kat emPePaiwbnkav petd amd KAWVIKA ekTipnon dVo ave€dptnTwy YuxlaTpwy otn Bacn Twv
Sl1ayvwoTikwy Kpitnpiwv tou DSM-IVTM. Ztnv épeuva cupmepAf@OnKe opdada 20 appévwy LYLWOV
MapTUpwV (Héon nAikia 31,65+5,90 £Tn), mou MAnpovcav Ta iSla KPITAPLA EI0AYWYNG O0TN MENETN
OTIWG Kt N opdda Twv acBevwy, OTWG Kal Ta idl1a KPITAPLA ATTOKAEICHOU Ao auTry, éxovTtag mAR-
PW¢ EAeVOEPO PuXIATPIKO LOTOPIKO. A TN oTATIOTIKN emMeéepyacia Twv dedopévwy TG HEAETNG
XPNOIHOTIOINONKE TO OTATIOTIKO MAKETO SPSS.17. Z0u@wva Pe Ta amoTeAéopata TnG MEAETNG, TA
vyt dtopa Tng opddag eAéyxou SlapopoTmolouvTav and Toug aoOeVEIG O OTATIOTIKA ONUAVTIKO
BaBuo oe OAeg TIG yvwolakég Sokipaoieg. H Siepevvnon yia mOavéG CUCXETIOEIG OXETIKA PE TA Yu-
XWTIKA CUUTTTWHATA KAl TIG YVWOLOKEG SuohelToupyieg avédelée Ta mapakdTw: ol PeudaloONoEl,
ol mapaAnPENTIKEG 16€€¢ LYNANRG opydvwong, ol TapaAnPENTIKEG 16€€¢ S1wKTIKOU TUTOU, N Si1éyepon,
n Katatovia Kal To anpéo@opo cuvaiodnua dev cuoXeTIOTNKAV UE OTTOLASATIOTE UTTOKATNYOPIa
yvwolakng Suohettoupyiag. To apPAl cuvaicdnua cUoXETIOTNKE ONUAVTIKA PE TNV Tapepmddion
anavtnong ("GoNoGo test", p=0,007), evw o MTwxdG AOYOG CUGKETIOTNKE ONUAVTIKA pE Tt &n-
AWTIKNA pvApn mpoownwv ("FMT test”, p=0,002). EmmpooBétwe, N YUXOKIVNTIKA KAVOTNTA (UN-
EMKPATITIKO XEPL) CUOXETIOTNKE ONUAVTIKA PE TIC YEVIKEUPEVEG TTAPANNPNTIKEG 16€eg (“TST test”,
p= 0,033) kal pe 10 MEPLECPIYUEVO cuvaioBnpa ("TST test", p=0,026). EEGANou, evTomioTnKe pia
TAON YIO OTATIOTIKA ONUAVTIKOTNTA OO0V aPOPd 0TI CUCXETIOELG AVANESA OTIG TTAPAANPNTIKEG
16€€¢ SIWKTIKOU TUTTOU KAl OTIC EKTEAEOTIKEC Aettoupyieg ("CPT test”, p=0,053), avdueoa oto anpod-
o@popo cuvaiodnua kat otn SNAWTIKA pvpun mpoocwnwv ("FMT test", p=0,056), kal TEAOC avaueca
oTNV YUXOKIVNTIKHA IKAVOTNTA Kal 0ToV TTTWYO Adyo ("TST test”, p=0,086).

Né€erg eupetnpiou: Xx1{oPpeVIKO @Acua, Puxomaboloyia, yvwolakd eNAeippata.
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