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SUMMARY

Introduction Neuropsychological aspects of paranoid schizophrenia have still not been examined
enough. These disorders are usually not studied separately, but are included in the studies about schizo-
phrenic patients with positive symptoms. Despite the fact that schizophrenia represents a heterogeneous
group of mental disorders, usually it is not separated from schizoaffective disorder in neuropsychological
researches.

Objective The essence of this research is to evaluate cognitive functioning of patients with paranoid
schizophrenia and schizoaffective disorder by applying neuropsychological tests.

Methods The research included 91 subjects, right handed, from 30 to 53 years old, who were classified
into three groups: inpatients with paranoid schizophrenia in remission (n=31), inpatients with schizoaf-
fective disorder in remission (n=30) and healthy subjects (n=30).

Results Both groups of patients showed poorer achievements than healthy subjects in most of the ap-
plied tests. Patients with schizoaffective disorder showed global loss of intellectual efficiency, executive
dysfunction and compromised visual-construction organization. Patients with paranoid schizophrenia
expressed partial loss of intellectual efficiency with verbal IQ and executive functions preserved.
Conclusion In the remission phase, patients with paranoid schizophrenia expressed cognitive disorders
in moderate degree, but when it comes to patients with schizoaffective disorder, more massive cognitive

deficits were registered.
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INTRODUCTION

It is well known that schizophrenic patients en-
counter difficulties with various cognitive tasks
[1]. Even though there are numerous method-
ological problems that accompany neuropsy-
chological evaluation [2], such as demographic
characteristics of patients, pharmacotherapy;,
applied test type, various strategies of evaluating
the results of neuropsychological studies, etc., it
is possible to define the presence of most com-
mon deficits in schizophrenia. It is obvious that
there is a high degree of correlation between
schizophrenia and cognitive disorder [3, 4].
Neuropsychological investigations of schizo-
phrenia are numerous and they offer reliable
data on cognitive dysfunctions of these disor-
ders. These studies mostly deal with establish-
ing the differences of cognitive functioning of
schizophrenic patients with negative, disor-
ganized and psychotic symptoms [5, 6] with
risk assessment of the first psychotic episode
through neuropsychological parameters [7] or
with investigating cognitive characteristics of
negative symptoms [8, 9]. It has been found
that certain negative symptoms are connect-
ed to memory disturbances, verbal fluency,
psychomotor speed and executive functions,
while positive symptoms are not connected
to cognitive deficits [10]. Besides this, stud-
ies suggest that non-paranoid patients have a

form of a disease characterized by weaker pre-
morbid functioning and higher level of damage
of thinking and cognition, in comparison to
patients with paranoid schizophrenia [11, 12].
However, differences in cognitive functioning
between different schizophrenia types do not
offer the answer to the question to which extent
the cognitive deviation of these patients is pres-
ent, compared with healthy subjects.

Relatively small number of studies have
been focused on the research of neuropsycho-
logical characteristics of paranoid schizophre-
nia, and those researches mostly deal with the
investigation of ways in which delusional per-
sons think and come to conclusions [13, 14],
but with the application of measures that are
not within neuropsychological test batteries.

On the other hand, schizophrenia represents
heterogeneous group of disorders [15, 16],
which, by its nature, can create methodological
difficulties. This fact particularly brings into
question findings of the studies that deal with
the research of neuropsychological function in
schizophrenia, not separating it from schizoaft-
fective disorder [17]. Such approach is not sur-
prising, considering the findings which suggest
that schizophrenia and schizoaffective disor-
der have similar cognitive impairment [18],
and considering the opinion that diagnosis of
schizoaffective disorder should be eliminated
from diagnostic nomenclature [19].
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A recent study [20] showed significant improvements of
all cognitive functions among patients with schizoaffective
disorder in remission, contrary to patients with paranoid
schizophrenia in remission, whose cognitive deficits were
prominent in the domain of verbal memory, verbal think-
ing and executive functioning. In this research neuropsy-
chological evaluation based on Lurias systematic approach
was applied. Cognitive functions were evaluated according
to 0-3 rating scale, where 0 is no deficit, 3 marked deficit.
However, gradation of only three degrees makes it difficult
to estimate damaged functional systems precisely enough.
Also, this battery lacks the scale for evaluation of atten-
tion [21] (for example, attention is a dominant factor in
the Memory Scale) and existing scales are not capable of
determining mild disturbances [22].

OBJECTIVE

In order to examine neuropsychological functions of pa-
tients with paranoid schizophrenia and schizoaffective dis-
order, in this study we have applied standard neuropsycho-
logical tests. The aim of the study is to define differences in
cognitive profile of patients with schizoaffective disorder
and patients with paranoid schizophrenia more precisely.
Besides that, with this strategy it is possible to interpret the
results as deviation from cognitive functioning of healthy
population, which is very important considering the fact
that these patients, after their hospital treatment, return
to their families, social and often working surroundings,
where problems of their adaptation caused by cognitive
disturbance might occur and it is even possible that they
might not be able to perform their job in a competent way.

METHODS
Subjects

The sample included 91 subjects, right handed, of both
sex, 30-53 years old, classified into three groups: 31 patient
with paranoid schizophrenia (19 males; 12 females), 30 pa-
tients with schizoaffective disorder (18 males; 12 females)
and 30 healthy subjects (18 males; 12 females).

Both groups of patients were hospitalized in the Psychi-
atry Clinic, Clinical Center of Serbia, and had been diag-
nosed according to ICD-10 criteria. Patients were included
into the research on the basis of consecutive admissions,
taking into account that all of them had at least 10 years
of education in order to prevent educative omissions from
influencing the test results.

The criteria for the exclusion from the group with para-
noid schizophrenia and group with schizoaffective disor-
der referred to: the appearance of psychotic phenomenol-
ogy within neurological disease, organic psychosyndrome,
somatic disease, neurological disorder (head trauma, brain
insult, epilepsy); information on drug or alcohol abuse.
Patients were in the clinical remission during testing (al-
though still on the hospital treatment in order to monitor
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remission stability), which is presented in score on Positive
and Negative Syndrome Scale (PANSS) [23] where an av-
erage result was 51.24 (SD+3.65; range 44-56) for patients
with paranoid schizophrenia and 52.14 (SD+2.86; range
43-57) for patients with schizoaffective disorder.

For the group of patients with paranoid schizophre-
nia, disease length was from five to ten years, with aver-
age value of 8.41 years, and number of hospitalizations
from two to three, average 2.93. The average age was 42.96
(SD+7.39; range 30-53) years, and average educational
level was 13.29 (SD+2.24; range 10-17) years.

For the group of patients with schizoaffective disorder,
the disease period was also from five to ten years, with
average value of 8.32. Number of hospitalizations varies
from two to three, with average value of 2.86. The aver-
age age was 41.70 (SD+6.57; range 30-53), and average
educational level was 13.46 (SD+2.62; range 10-16) years.

The group of healthy subjects was formed on the basis
of regular medical findings, among the population that
came to regular, six-month, general medical examination
required for employees in educational field, catering and
food trade. This group included subjects who have never
suffered psychotic or neurological disorders (head injuries,
epilepsy) or diseases, and in whose anamnesis there was no
information on drug or alcohol abuse. The average age was
41.73 (SD+6.59; range 30-53) years, and average value of
educational level was 13.56 (SD+2.54; range 11-17) years.

The groups were equal according to age (H, ,,=0.739,
p=0.691), education (H(2'91)=0.046, p=0.976) and sex (chi-
square , =0.142, p=0.993).

Neuropsychological tests

All subjects were tested with the following tests: Wechsler’s
Individual Test of Intelligence (VITT) [24], the first Serbian
standardized modification of Wechsler Adult Intelligence
Scale; Mini Mental State Examination (MMSE) [25]; Trail
Making Test (TMT) [26]; Hooper Visual Organization Test
(HVOT) [27]; Rey Complex Figure (RCF) [28]; Rey Audi-
tory Verbal Learning Test (RAVLT) [29]; Wisconsin Card
Sorting Test (WCST) [30]. The applied battery in its base
was eclectic and pragmatic; the selected tests represented
common neuropsychological tools which are applied by
neuropsychologists in clinical work in Serbia. All subjects
were informed about the type of the examination that
was to be conducted and they agreed to participate in the
testing.

Statistical analysis

The research task was to define the differences between
groups that were formed according to the above men-
tioned diagnostic criteria. Since the samples were small,
non-parametric methods were applied to analyze the dif-
ferences between the groups: Kruskal-Wallis H-test and
post-hoc analysis Mann-Whitney U-test, with Bonferroni
correction for Type I error.
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As for descriptive indicators, the average value and
standard deviation are presented, not average ranges, so
that our results can be compared with the results of other
researchers.

RESULTS

Table 1 shows the achievements of the subjects on VITI
(mean, standard deviation), and Table 2 shows statistical
significance of the differences between examined groups
on this test (p-value with Bonferroni correction).

Significant differences between groups have been
registered in terms of verbal (H(2.91)=17.255, p=0.000),
manipulative (H(2'91)=37.139, p=0.000), and full scale IQ
(H,,4,,=18.654, p=0.000). Compared to the healthy sub-
jects, both groups of patients have significantly lower
manipulative and full scale IQ. In case of patients with
schizoaffective disorder, significantly lower verbal IQ is
registered, while there are no significant differences in this
parameter between the group with paranoid schizophrenia
and healthy patients.

There are significant differences between groups at the
following VITT subtests:

- Digit Span (H,,,,, =14.070, p=0.000),

- Block Design (H(2'91)=36.441, p=0.000),

- Information (H(2_91)=9.184, p=0.010),

- Vocabulary (H( ,=8.593, p=0.013),

- Similarities (H,, ,, =6.628, p=0.036),

- Digit Symbol (H,,,, =13.242, p=0.001),

- Object Assembly (H,,,=13.679, p=0.001).

Both groups of patients showed weaker results on Digit
Span and Block Design subtests than healthy subjects.

Patients with schizoaffective disorder achieved much
lower results on Information, Vocabulary, Similarities and
Digit Symbol subtests than healthy subjects. In the Ob-
ject Assembly subtests the achievements of the group with
schizoaffective disorder were far lower than the achieve-
ments of not only the healthy group, but also of the group
with paranoid schizophrenia.

Table 3 shows the results of subjects in neuropsychologi-
cal tests (mean, standard deviation) and Table 4 presents sta-
tistical significance of differences between examined groups
in these parameters (p-value with Bonferroni correction).

Significant differences between groups are registered in
the following neuropsychological tests:

~ MMSE (H,,,,, =59.548, p=0.000),

- TMT A (H,,,, =38.116, p=0.000) i TMT B

(H,,.,,,=47.405, p=0.000),

~ HVOT (H,,,,=55.520, p=0.000),

- RCF (complex figure copying H , ,,=53.685,

p=0.000; visual memory, H , , =21.835, p=0.000),

- RAVLT (word list learning H , ; =45.176, p=0.000;

evocation H ,,,=51.953, p=0.000; recognition

H,,,,=58.009, p=0.000),

— WCST (failures to maintain set H,,,=34.786,
p=0.000; number of categories achieved
H,,,=35.801, p=0.000; number of perseverative
responses H , , =8.720, p=0.012).
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Table 1. Achievements of the groups in Wechsler’s Individual Test of
Intelligence (VITI) (mean+SD)

Variable PSCH SCHD HLTH

1Qt 102.74£9.57 | 99.66+9.92 | 110.83+£8.97
Qv 106.67+9.57 | 99.66+9.98 | 111.03+0.05
IQp 98.74+10.18 | 89.46+£9.70 | 108.13+9.00
Information 18.03+7.27 16.46£5.88 | 21.50+5.69
Digit span 12.96+3.74 | 11.96+2.48 | 16.23+6.92
Vocabulary 43.96+17.57 | 41.20+13.70 | 52.43+14.17
Arithmetic 11.29+£2.99 9.60+2.09 11.50+3.03
Comprehension 18.35+5.23 16.23+£5.61 19.30+5.01
Similarities 17.54+4.41 17.10+6.24 | 19.83+4.53
Picture completion 11.09+3.28 10.40+3.72 12.06+2.98
Picture arrangement | 7.48+3.61 7.20+4.29 9.96+4.65
Block design 30.30+7.72 | 22.80+8.80 | 37.46+6.06
Object assembly 25.80+5.81 20.56+6.37 | 26.66+6.69
Digit symbol 41.09+12.11 | 36.23£9.40 | 47.56+16.15

SD - standard deviation; PSCH - patients with paranoid schizophrenia, SCHD
- patients with schizoaffective disorder; HLTH - healthy subjects; 1Qt - full
scale 1Q; IQv - verbal 1Q; IQp - performance IQ

Table 2. Post-hoc analysis Mann-Whitney U-test, with Bonferroni cor-
rection for Type | error in Wechsler's Individual Test of Intelligence (VITI)

Variable 2
PSCH-HLTH PSCH-SCHD | HLTH-SCHD

IQt 0.002 0.002 0.000
Qv 0.020 0.000
IQp 0.001 0.001 0.000
Information 0.005
Digit span 0.035 0.000
Vocabulary 0.012
Similarities 0.041
Block design 0.000 0.002 0.001
Object assembly 0.004 0.004
Digit symbol 0.001

Table 3. Achievements of the groups in neuropsychological tests
(mean=SD)

Variable PSCH SCHD HLTH
MMSE 27.58+1.64 23.93+1.17 28.60+1.24
TMT A 78.16+16.85 74.70+25.56 47.00+10.68
TMT B 145.93£35.32 | 155.20+47.71 92.06+9.52
HVOT 16.79+4.14 18.13+1.45 24.55+2.40
RCF C 20.77+5.68 17.95+2.54 29.75+2.85
RCF 40’ 10.30+3.02 9.13+3.78 14.15+4.35
RAVLT t 32.90+4.62 34.10+6.14 46.50+7.83
RAVLT e 5.51+1.80 6.20+1.03 8.90+1.09
RAVLT r 9.41+£1.43 10.06+0.69 12.93£1.11
WCST ca 4.67+1.70 3.76+0.67 5.36+1.06
WCST fms 1.35+£0.91 1.86+1.22 0.26+0.52
WCST per 48.4 +24.81 72.43+35.66 48.36+27.20

SD - standard deviation; MMSE — Mini Mental State Examination; TMT - Trail
Making Test; HVOT - Hooper Visual Organization Test; RCF - Rey Complex
Figure; RCF C - copying of the RCF; RCF 40’ - postponed visual memory; RAVLT
t - total number of repeated words in five attempts; RAVLT e — number of
repeated words after 30 min (evocation); RAVLT r — number of correctly recog-
nized words (recognition); WCST ca - categories achieved; WCST fms - failures
to maintain set; WCST per - perseverative responses

Patients with schizoaffective disorder achieved signifi-
cantly lower scores on MMSE compared to the healthy
subjects and patients with paranoid schizophrenia; healthy
subjects and patients with paranoid schizophrenia did
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Table 4. Post-hoc analysis Mann-Whitney U-test, with Bonferroni
correction for Type | error in neuropsychological tests

Variable >
PSCH-HLTH PSCH-SCHD HLTH-SCHD

MMSE 0.049 0.000 0.000
TMTA 0.000 0.000
TMT B 0.000 0.000
HVOT 0.000 0.000
RCF C 0.000 0.000
RCF 40' 0.000 0.000
RAVLT t 0.000 0.000
RAVLT e 0.000 0.000
RAVLT r 0.000
WCST ca 0.000 0.000
WCST fms 0.000 0.000
WCST per 0.029 0.032

not show significant differences according to the scores
achieved on this test.

Both groups of patients required more time to complete
the tasks in TMT A and TMT B than healthy subjects.

Concerning the scores at HVOT, the achievements of
both groups of patients were far below the achievements
of healthy subjects.

The analysis of differences between groups on RCF pa-
rameters showed significantly poorer results among both
groups of patients compared to the healthy subjects, both
in terms of complex figure copying and in terms of visual
memory.

The importance of differences examination in RAVLT
indicates insufficiency among both groups of patients in
terms of learning new verbal material compared to the
healthy subjects; evocation is, compared to the healthy
subjects, also significantly poorer among both groups
of patients; recognition is reduced not only among the
group of paranoid schizophrenia, but also among the
group of schizoaffective disorder, when it is compared to
the healthy subjects.

The importance of differences between groups in
WCST analysis shows that both groups of patients had
more failures to maintain set than healthy subjects. Con-
cerning the categories achieved and the numbers of perse-
verative responses, significantly weaker achievements were
registered among the group with schizoaffective disorder,
while patients with paranoid schizophrenia and healthy
subjects achieved similar scores on these parameters.

DISCUSSION

Scores of both groups of patients were lower in most ap-
plied tests than the achievements of the healthy subjects.

The results indicated global decrease of intellectual ef-
ficiency among patients with schizoaffective disorder, as
their general cognitive level (MMSE), full scale IQ, verbal
and performance IQ were significantly lower than IQ of
both healthy subjects and patients with paranoid schizo-
phrenia. This group showed parameters of more massive
intellectual deficits, as their achievements in most VITI
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subtests were significantly reduced (Information, Vocabu-
lary, Similarities, Digit Symbol, Object Assembly).

Among patients with paranoid schizophrenia, partial
loss of intellectual efficiency was registered, above all in
the domain of simple attention (Digit Span) and construc-
tional praxia (Block Design). Since the value of verbal IQ
of this group of patients didn't defer much from healthy
subjects, these findings showed that global impairment
of verbal abilities was not present among patients with
paranoid schizophrenia.

Both groups of patients showed weaker achievements in
Digit Span and Block Design subtests. Digit span defines
the level of subject’s attention for simple situations; more
precisely, the ability to maintain attention and short-term
memorizing. The attention which is engaged by these sub-
tests represents effortless, passive and undisturbed contact
with reality, i.e. this type of attention exhibits free receptiv-
ity that can be disturbed if the affects and anxiety are not
controlled. Besides unbalanced affects, the attention may be
occupied by ideas influenced by emotions. These emotional
factors could be in the base of the disturbance of simple ver-
bal attention and, consequently, of worse short-term mem-
ory among both groups of patients. Block Design evaluates
constructional praxia in three dimensions i.e. perceptive or-
ganization and spatial visualization. Poorer achievements in
this subtest indicated disturbed analytic-synthetic function
and insufficient reproductive ability through visual-motor
coordination. On the other hand, partial decrease of cog-
nitive efficiency in the group with paranoid schizophrenia
was not of high degree, since general cognitive capability
was within range of the average intellectual functioning, ac-
cording to the full scale IQ. Also, the mean value of MMSE
score varied almost within normal range, which supports
the absence of more serious cognitive deficiencies in the
group with paranoid schizophrenia. Contrary to this group,
in the one with schizoaffective disorder the indicators of
serious cognitive deficit (the mean value of MMSE score
and VITI score) were present.

Visual-construction functions constitute cognitive do-
main in which these two groups of patients differ the most;
the group with schizoaffective disorder is significantly be-
yond the group with paranoid schizophrenia in terms of
spatial element organization capacity, especially for activi-
ties where parts are organized to form unity (Block Design,
Object Assembly). Also, patients with schizoaffective dis-
order showed weaker verbal and manipulative intellectual
capacities, as well as poorer global intellectual efficiency
compared to the patients with paranoid schizophrenia.

The results of neuropsychological tests of both groups
of patients indicated reduced speed of mental monitor-
ing (TMT A), impaired visual-spatial evaluation (TMT B,
HVOT) and difficulties in focusing on a single stimulus
for any longer period of time (failure to maintain set in the
WSCT). The findings also showed disturbed engagement
of visual-motor and constructional praxia in two dimen-
sions (RCF C). Besides this, the reduction of declarative
memory was registered, both in verbal and visual modality
(RAVLT, RCF 40’). Such cognitive deficits among patients
with schizophrenia reflect frontal and temporal cortical
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dysfunction, as it has been shown in many studies [31, 32].
Namely, studies show that the activation of certain enzyme
complexes (I, II and IV) which participate in metabolism
energy is significantly reduced in frontal and temporal lobe
and in basal ganglia. In this way, the mechanism of ener-
getic metabolic deficit within schizophrenia is explained.

General cognitive level (MMSE) and executive func-
tions of patients with schizoaffective disorder were sig-
nificantly weaker than those of patients with paranoid
schizophrenia. Such cognitive profile of the group with
schizoaffective disorder indicated the presence of more
massive cognitive disturbances.

On the other hand, the group with paranoid schizo-
phrenia had verbal intellectual capacities preserved, and,
in contrast to the group with schizoaffective disorder, also
had preserved executive functions, which allows us to re-
gard the degree of cognitive distortions in paranoid schizo-
phrenia as moderate. However, the question is whether the
executive functions would be preserved among the group
with paranoid schizophrenia if their global intellectual ef-
ficiency was disturbed. Also, it is not sure whether execu-
tive functions in this group were preserved even in active
phase of the disease or there was spontaneous recovery
within remission on the basis of the preserved global intel-
lectual efficiency.

To summarize, the investigation results support the fact
that schizoaffective disorder exists as a separate entity and
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MapaHouaHa cxusodpeHuja versus cxusoadpektusHu nopemehaj:

HEYPONCUXONOWKMU acneKkTu

Jbybuua Jlenocasuh', VisaHa Jlenocasuh? bumbaHa Layna-Mapojesuh?, Mpeppar faBpunosuh?

'YHuBep3utet y beorpagy, MeguumHcku dakynteT, beorpag, Cpbuja;
2KnuHwka 3a ncyxujatpujy, Knunuukm uentap Cp6uje, beorpag, Cpbuja;

3BicoKa CrnopTcKa 1 3ApaBCTBeHa LWwKona, beorpan, Cpbuja

KPATAK CAOPXKAJ

YBop HeyponcrxonoLwKu acnekTy napaHouaHe cxr3odpeHuje
HUCY UCTPaXKeHW Y OBO/bHOj Mepu. OBM nopemehaju ce Hajue-
whe He NCNUTYjy NOCEBHO, HErO Y CKIOMY CTyAja CXM30GPEHNX
601ecH1Ka C NO3UTUBHIM cuMnToMyMa. U mopep untbeHnLe aa
je cxmsodpeHmja xeTeporeHa CKynnHa MeHTanHKx nopemehaja,
Y HEYPOMCMXOMOLLKUM UCTPaXMBatb1Ma Ce YeCTo He pa3aBajajy
cxuzoadekTnBHN nopemehaju og cxrzodpermje.

Linmb papga CyLwtHa 0BOr UCTPaXMBatba je NpoLieHa KOTHUTUB-
HOTr GYHKLMOHKCatba 6ONeCHKa ¢ MapaHOMAHOM cxn3odpe-
HV1jOM MPYMEHOM HeYpPOTCUXONOLKYX TeCTOBa y nopehetby ca
3[paBVM UCMIMTaHMLMMa 1 GonecH/LMMa ca CXM30adpeKTUBHIM
nopemehajem.

Metope papga Victpaxuare je 06yxBaTuio 91 gecHopykor
ncnutaHnka ctapocty og 30 Ao 53 roarHe, Koju Cy CBPCTaHn Y
Tpu rpyne. Mpsy rpyny je YnHUo 31 601€CHUK C MapaHOUAHOM
cxu3odpeHunjom y pemucuju, opyry je ymHuno 30 6onecHrka
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ca cxm3oadeKTBHUM nopemehajem y pemucuju, Lok je Tpehy
rpyny YnHuno 30 3gpaBrx UCNUTaHUKA.

Pesyntatu O6e rpyne 6onecH1Ka nokasane cy cnabuja noctur-
Hyha y ogHOCy Ha 3ApaBe ncnuTaHuKe Ha BERVHU NPYMEeHEHNX
TecToBa. bonecHnum ca cxmsoadekTBHIM nopemehajem ncro-
JbaBay Cy OMLUTY Naf UHTeNeKTyanHe epuKacHOCTY, HapyLue-
Hy BU3yocCnaLmjanHy opraHv3aLyjy 1 AUcer3eKyTMBHY nopeme-
haj. bonecHMUM c napaHOUAHOM Cx1M30bPEHUjOM NMOKa3nBaNu
Cy NapuujanHu nag uHTenekTyanHe eGpuKacHOCTM y3 ouyBaH
Bep6anHu IQ 1 n3BpLUHe GyHKLMje.

3akmyuak Y dba3u pemucuje 601eCHULM C NaPaHOULHOM CXW-
30dpeHrjom 1cnosbaBajy KorHUTMBHE nopemehaje y ymepeHom
CTeneHy, AOK ce Kof 60MecHnKa ca CxM30adeKTUBHMUM Nopeme-
hajem benexxe onceXxHUji KOrHUTUBHU JePULNTA.

KrmbyuHe peun: Heyponcuxonoruja; cxnsoadpekTuBHN nopeme-
haj; napaHougHa cxm3odpeHuja
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