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Abstract

Background/Aim. Neuropsychological deficits among
persons with psychotic disorders are identified clinically
but also through many investigations. Comparison of pa-
tients with schizophrenia and depressive patients with
healthy persons showed that both groups of patients are
significantly impaired on the cognitive level compared to
healthy persons. The aim of this study was to compare the
neuropsychological functioning between patients with
schizophrenia and depressive patients with psychotic
symptoms (DPS) in remission, as well as between these
two groups of patients and healthy persons. Methods.
The study included 90 right-handed persons divided into
three groups: 30 inpatients with schizophrenia, 30 inpa-
tients with DPS, and 30 healthy persons. For examining
neuropsychological functions of all participants, the fol-
lowing tests were applied: Wechsler’s Individual Test of
Intelligence (with subtests: Information, Digit Span,
Arithmetic, Similarities, Picture Completion, Block De-
sign, Digit Symbol), Mini-Mental State Examination, Trail
Making Test, Rey-Osterrieth Complex Figure test, Hooper
Visual Organization Test, phonemic, i.e., verbal fluency
task, Rey Auditory Verbal Learning Test, and Wisconsin

Apstrakt

Uvod/Cilj. Neuropsiholoski deficiti osoba obolelih od
psihoti¢nih  poremecaja identifikuju se klinicki, ali i
mnogim  istrazivanjima.  Poredenje  obolelih  od
shizofrenije i depresije sa zdravim osobama pokazalo je
da su obe grupe bolesnika znacajno osteéene na
kognitivnom planu, u odnosu na zdrave osobe. Cilj rada
bio je da se uporedi neuropsiholosko funkcionisanje
izmedu obolelih od shizofrenije i obolelih od depresije sa
simptomima psihoze (DPS) u remisiji, kao i izmedu ove
dve grupe Dbolesnika i zdravih osoba. Metode.
Ispitivanjem je obuhvaéeno 90 desnorukih osoba,
svrstanih u tri grupe: 30 hospitalizovanih osoba obolelih
od shizofrenije, 30 hospitalizovanih osoba obolelih od
DPS i 30 zdravih osoba. Za ispitivanje neuropsiholoske

Card Sorting Test. Results. In the group of patients with
schizophrenia, dysexecutive syndrome and reduced atten-
tion were singled out in several domains as basic deficits.
Disturbances in abstract thinking and verbal fluency ap-
peared together with dysexecutive syndrome, while atten-
tion disorders cause secondary damage to short-term
memory, recognition in verbal modality, and information
processing speed. In the neuropsychological profile of the
DPS group, mild disturbances in the domain of visual
search speed and information processing speed were not-
ed. Impaired attention negatively affected the proper car-
rying out of other neuropsychological functions, while this
phenomenon specifically impacted executive functions,
visual gnosis, and processing speed among the DPS group.
Conclusion. Neuropsychological disorders of patients with
schizophrenia manifest in a larger number of cognitive
domains and are more severe than those of the DPS group.
In the DPS group, mild neurocognitive disorders were reg-
istered. Lack of motivation and effort during testing con-
tributes to cognitive disturbances in the DPS group.

Key words:
depression; cognition disorders; neuropsychological
tests; schizophrenia.

funkcije svih ucesnika primenjeni su slededi testovi:
Vekslerov individualni test inteligencije (sa subtestovima:
Informacije, Brojevi, Aritmetika, Sli¢nosti, Dopune,
Kocka mozaik, Sifra), Kratko ispitivanje mentalnog
statusa, Test trasiranja puta, Rej-Osteritov test slozene
figure, Huperov test vizuelne organizacije, zadatak
fonemske, tj. verbalne fluentnosti, Rejov test auditivhog
verbalnog ucenja, Viskonsin test sortiranja karata.
Rezultati. U grupi obolelih od shizofrenije kao bazi¢ni
deficiti izdvojili su se disegzekutivni sindrom i
redukovana paznja u nekoliko domena. U sklopu
disegzekutivnog sindoma nastale su i teskoce na planu
apstraktnog misljenja i verbalne fluentnosti, dok su
smetnje  paznje sekundarno  ostetile  kratkorocnu
memoriju, prepoznavanje u verbalnom modalitetu i
brzinu obrade informacija. U neuropsiholoskom profilu
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DPS grupe uoceni su blagi poremecaji u domenu brzine
vizuelnog pretrazivanja i brzine obrade informacija.
Narusena paznja negativno je uticala na pravilno odvijanje
ostalih neuropsiholoskih funkcija, dok je fenomen
posebno uticao na egzekutivne funkcije, vizuelnu gnoziju
i brzinu obrade informacija kod DPS grupe. Zakljucak.

Neuropsiholoski poremecaji obolelih od shizofrenije
ispoljavaju se u vecem broju kognitivnih domena i tezeg

su stepena nego u grupi DPS. U grupi DPS registrovani
su neurokognitivni poremecaji u umerenom stepenu.
Nedostatak motivisanosti i ulozenog napora tokom
testiranja doprinosi kognitivnhim smetnjama u DPS grupi.

Kljucne reci:
depresija; saznanje, poremecaji; testovi,
neuropsiholo$ki; shizofrenija.

Introduction

Psychotic disorders are often connected with cognitive
deficits. These deficits are registered through numerous
studies that deal with the cognitive functioning of patients
with schizophrenia (SCH) and patients with depression
(DP) % 2, More than 30 years ago, neurodevelopmental hy-
potheses * 4 emerged as an explanation for this phenomenon
among patients with SCH, which was supported in later ex-
aminations > ®. According to this concept, SCH is a neuro-
developmental disorder where abnormalities of the nervous
system do not predominate until they interact with brain de-
velopment processes, particularly in the frontal plane.
Regarding depression, a model called the diathesis-stress
model 7 8 was presented. It explains that longer or repeated
stress among adults, based on a hyperactive stress response
system (due to early trauma), leads to a continuous increase
of neuropeptide neurotransmitters, which is the basis for de-
pression and anxiety.

Both groups of patients, with SCH and depression, were
significantly more damaged compared to the group of
healthy persons (HP) °. In addition, SCH is associated with a
wide range of cognitive disorders (CDs), while according to
meta-analytic studies, CDs among psychotic DP are mildly
present °,

It was demonstrated that the most prominent disorder
among patients with SCH is information processing speed .
This deficit is conjoined with impaired immediate verbal
memory already during the first episode of SCH 2. General-
ly, patients with SCH display more severe disorders in all
cognitive domains compared with DP %3,

Compared with the control group of HP, DP show
weaker functioning of working, verbal, and visual memory,
and disturbed information processing speed * 13, Compared
to the patients with SCH, those with post-acute depression
show better functioning in the domain of verbal memory,
fluency, and selective attention %°.

On cognitive levels, disturbed information processing
speed is common among both disorders. Reductions in pre-
frontal cortex gray matter, which may be related to cognitive
impairment, have also been reported in both disorders *’.

On the other hand, the results of the research, where
they compared the cognitive functioning of patients with
SCH and DP, are somewhat heterogeneous 8 because the se-
verity of the clinical picture and stage of the disease have a
significant impact on neuropsychological functioning. Here
is a high probability of occurrence of neuropsychological
disorders among those with psychotic disorders *°.

The aim of this study was to determine whether there
are differences in cognitive functioning between patients
with SCH and those with depression with psychotic symp-
toms (DPS) in the remission phase. Moreover, the aim was to
determine the presence of differences between both patient
groups and the HP on the level of cognitive functioning.

Methods

The study included three groups of right-handed sub-
jects only because nobody was left-handed. Furthermore, de-
termining the dominant hemisphere is more precise among
the right-handed population because the vast majority of
them have their left hemisphere as dominant for speech (at
around 95-99% of cases). Among the left-handed popula-
tion, the left hemisphere is dominant in a lesser number of
cases (60-70%), and bilateral representation of speech is
more common among the left-handed than the right-handed
subjects 20,

The first group comprised 30 patients with SCH, the
second 30 patients with DPS, and the third 30 HP. Both
groups of patients were hospitalized in the Psychiatry Clinic
of the University Clinical Center of Serbia. For this investi-
gation, Ethics Committee Approval was obtained from the
University Clinical Center of Serbia (No. 420/2, from 26 De-
cember 2024). Patients gave their written consent for hospi-
talization upon arriving at the clinic, and they confirmed
weekly their written consent for applying diagnostic and
therapeutic procedures.

Patients were diagnosed according to the International
Classification of Diseases, 10th revision (ICD-10) criteria
and were tested during clinical remission. Remission was
confirmed by applying the Positive and Negative Syndrome
Scale (PANSS) in the group of patients with SCH and the
Hamilton Rating Scale for Depression (HRSD) in the group
of DP, where the average score + standard deviation was
51.32 + 2.51 and 5.20 £ 2.10, respectively.

Neuropsychological testing was carried out in the scope
of relevant diagnostic procedures. Exclusion criteria implied
the presence of organic psycho-syndromes, neurological ill-
nesses, substance or alcohol abuse, and disorders such as
head trauma, brain insult, and epilepsy. Inclusion criteria
constituted persons who never had organic psycho-
syndromes, neurological illnesses or disorders (head injuries,
epilepsy), and those who did not suffer from alcohol or sub-
stance abuse.

The applied neuropsychological battery comprised the
following tests: Wechsler’s Individual Test of Intelligence
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(WITI), which is a version of the Wechsler Adult Intelli-
gence Scale in Serbian language standardized on the Serbian
population 2 (subtests: Information, Digit Span, Arithmetic,
Similarities, Picture Completion, Block Design, Digit Sym-
bol), Mini-Mental State Examination (MMSE) 2, Trail Mak-
ing Test (TMT) 2, Rey-Osterrieth Complex Figure (ROCF)
test 24, Hooper Visual Organization Test (HVOT) %, phone-
mic, i.e., verbal fluency (VF) task ?® (adapted Benton Con-
trolled Oral Word Association Test and given with three let-
ters: s, k, 1), Rey Auditory Verbal Learning Test
(RAVLT) ?”, and Wisconsin Card Sorting Test (WCST) %,

WITI is a composite test consisting of six verbal and
five non-verbal subtests. The test evaluates the current intel-
lectual status of adults and adolescents. Verbal, non-verbal,
and total intelligence quotients are derived from test scores.
Subtest Information examines general knowledge that most
people should have. Digit Span is a test of attention span and
immediate memory, i.e., short-term memory. Subtest Arith-
metic examines the ability to calculate and concentrate,
while results are also influenced by immediate memory and
calculi (arithmetic operations in the narrow sense). Subtest
Similarities examines abstract thinking, i.e., finding a mutual
category of objects. The Picture Completion subtest investi-
gates visual gnosis and is based on visual perception, visual
organization, and conclusions, as well as on long-term
memory. Block Design subtest is a test of constructional and
visuospatial abilities, i.e., it examines constructional praxis
in three dimensions. The Digit Symbol subtest is an attention
and processing speed test. Manual proficiency, sharpness of
vision, and visual-motor coordination are significant as well.

MMSE is dedicated to evaluating cognitive falls. The
test is a composite of many simple tasks.

TMT consists of two parts, A and B. Part A evaluates
mostly attention, i.e., concentration, visual perception, and
visual search speed. Besides the aforementioned, part B
evaluates complex visual search speed, which is part of ex-
ecutive functions.

RAVLT in verbal modality (VM) examines learning,
recognizing, and recalling. In the scope of all these functions,
immediate memory, learning strategy, creation of learning
curve, proactive and retroactive interference, tendencies to-
wards confabulation, and retention evaluation are being de-
termined.

In the first part of ROCF, constructional praxis in two
dimensions is being examined. In the second part of the test,
learning and postponed memory, as well as evoking in visual
modality, are being examined.

HVOT examines visual-perceptive analysis and concep-
tual reorganization of fragmented objects. Achievements on
this test mostly depend on visual-spatial organization, visual
gnosis, and conceptual abilities.

Achievements in VF depend on the ability to formulate
a specific strategy for remembering words and intact diver-
gent thinking that allows finding more correct answers to the
same task.

WCST is the most famous test for revealing persevera-
tion and mental rigidity. Success on this test depends on per-
ception organization, experience with adequately remem-
bered material, and other aspects of thinking.

Data processing was conducted using standard statisti-
cal procedures in SPSS (Version 16.0.1). Group differences
were analyzed using Analysis of Variance (ANOVA), which
is appropriate for this sample size given that the central limit
theorem supports the approximation of normality in the
sampling distribution of the mean, even with imperfectly dis-
tributed original data sources 2°. The value of p < 0.05 is
considered statistically significant

Results

The study included a total of 90 respondents divided
into three groups: patients with SCH, DPS, and HP. Each
group (n = 30) had an equal number of men and women.
They were similar in terms of age (p > 0.05), education
level (p > 0.05), and gender (Chi-square = 1.97, p > 0.05)
(Table 1). Education level was determined according to the
number of years and months of schooling.

On all applied WITI subtests, significant differences be-
tween groups were noted (Table 2). Achievements on sub-
tests Information (p < 0.01), Similarities (p < 0.01), Picture
Completion (p < 0.01), and Digit Symbol (p < 0.01) are sig-
nificantly lower in both patient groups compared to the con-
trol group, while patients with SCH had significantly lower
values compared to patients with DPS. These subtests are in-
dicators of the level of general knowledge, abstract thinking,
visual gnosis, and information processing speed. Subtests
Digit Span (p < 0.01) and Arithmetic (p < 0.01), which rep-
resent attention span, short-term memory, and concentration,
differ significantly between the group with SCH and the oth-
er two groups. On the subtest Block Design that examines
construction praxis in three dimensions, the achievements of
the two patient groups are significantly lower compared to
the control group (p < 0.01).

Significant differences between groups were registered
on the MMSE, by which the general cognitive level was ex-
amined. Patients with SCH had significantly lower achieve-
ments compared to the other two groups (p < 0.01) (Table 3).
The time needed to complete the task, visual search speed —
TMT A (p < 0.01), was significantly prolonged in both pa-
tient groups compared with the HP group, while patients
with SCH required significantly more time for this task com-
pared with the DPS group. Complex visual search speed —

Table 1
Main demographic characteristics of respondents of all groups
Groups
Parameter SCH DPS ap F test p-value
Age 42.398 + 7.248 43.38 +8.76 4173 +6.54 0.50 >(0.05
Education level 13.178 + 2.035 13.59 +2.32 13.57 +2.52 0.42 > (.05

SCH - schizophrenia; DPS — depression with psychotic symptoms; HP — healthy persons.

Values are given as mean + standard deviation.
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Table 2
Achievements of respondents of all groups on Wechsler’s Individual Test of Intelligence (WITI) subtests
Groups

Subtests SCH DPS ap F test p-value

Information 1297 £6.72 16.57 £2.01 19.38 £ 6.60 10.25 <0.01

Digit Span 13.07 £3.49 15.70 £3.16 16.77 £3.73 13.45 <0.01

Arithmetic 10.49 £ 2.85 12.76 £2.32 12.90 £2.77 10.77 <0.01

Similarities 11.58 +4.08 14.60 +£5.59 17.52 £3.03 13.93 <0.01

Picture Completion 11.09 +£2.99 12.83+£2.91 14.65+1.84 14.45 <0.01

Block Design 18.41+7.73 23.20+14.11 30.17 £2.00 10.46 <0.01

Digit Symbol 23.78 £ 11.62 29.00 £ 1.77 39.38 + 2.50 11.31 <0.01

Values are given as mean + standard deviation.

For abbreviations, see Table 1.

Table 3

Achievements of respondents of all groups on neuropsychological tests

Tests SCH Glrjopusp S ap F test p-value
MMSE 26.28 +1.80 27.93+1.19 28.08+1.24 7.36 <0.01
T™MT A 70.00 £ 10.60 62.17 £ 24.22 52.41 +16.31 14.22 <0.01
TMT B 137.73£34.13 128.07 £19.36 114.41 £57.25 3.65 <0.01
ROCF C 27.24 £2.83 28.24 £3.91 28.75+5.91 1.53 >(0.05
ROCF 40 12.06 £2.94 13.15+4.32 1541+£821 3.69 <0.05
HVOT 21.19+4.00 20.65+4.12 21.55+2.38 0.69 >0.05
VFs 9.83+5.50 10.83 +1.63 11.60+1.80 3.47 <0.05
VF k 12.07 +1.40 11.00 + 4.200 12.80 +1.02 6.39 <0.05
VFI 8.93 £1.40 8.07+3.10 8.90 +1.31 2.25 >0.05
RAVLT t 4405+ 4.24 4352 +7.88 46.50 £ 7.77 2.48 >0.05
RAVLT e 758 +1.73 7.86 £ 2.60 7.90 +£1.08 0.43 >0.05
RAVLT r 11.39+1.36 11.93+1.10 1252 £2.18 3.50 <0.05
WCST ca 3.23+161 473+1.20 5.01+£1.06 4.15 <0.05
WCST fms 2.34+1.39 1.36 £0.91 1.27 £0.52 14.99 <0.01
WCST per 53.10 + 24.15 42.48 + 21.46 30.37 + 26.97 10.25 <0.01

MMSE - Mini-Mental State Examination; TMT A — Trail Making Test (TMT) that evaluates
attention, i.e., concentration, visual perception, and visual search speed; TMT B — TMT that evaluates
complex visual search speed in addition; ROCF C - copying of the Ray-Osterrieth Complex
Figure (ROCF); ROCF 40" — postponed visual memorizing of the ROCF; HVOT — Hooper Visual
Organization Test; VF s — verbal fluency: overall number of collective nouns that begin with letter s;
VF k — verbal fluency: overall number of collective nouns that begin with letter k; VF | — verbal
fluency: overall number of collective nouns that begin with letter I; RAVLT t — total number
of repeated words in five attempts in the Rey Auditory Verbal Learning Test (RAVLT);
RAVLT e — number of repeated words after 30 min (evocation) in the RAVLT; RAVLT r — number
of correctly recognized words (recognition) in the RAVLT; WCST ca - categories achieved in
the Wisconsin Card Sorting Test (WCST); WCST fms — failures to maintain set in the WCST; WCST

per — perseverative responses in the WCST. For other abbreviations, see Table 1.

Values are given as mean + standard deviation.

TMT B (p < 0.01), drastically differentiated the group with
SCH from the HP group. Both patient groups had significant-
ly lower achievements on VF s and VF k in the domain of
highly frequent words compared to the HP group (p < 0.05).
Examining executive functions showed significant differ-
ences between groups. Both groups of patients had drastical-
ly lower working memory — WCST ca (p < 0.05), as well as
drastically increased number of perseverative answers —
WCST per (p < 0.01), compared to the control group of HP.
On the other hand, the SCH group had significantly lower
WCST ca and WCST per compared to the DPS group. Visu-
al memory — ROCF 40' (p < 0.05), the ability to recognize
previously learned material — RAVLT r (p < 0.05), that re-
flect the learning capacity, as well as prolonged attention —

WCST fms (p < 0.01), were drastically lower in the SCH
group compared to the other two groups.

Discussion

Significant differences in the achievement of most of
the applied tests were identified among the SCH group in
clinical remission. Results show that the most noticeable def-
icits in this group include information processing speed, lev-
el of general knowledge, abstract thinking, visual gnosis, and
constructional praxis in three dimensions because their
achievements are significantly lower compared with the con-
trol group on tests that evaluate these functions. To the same
degree, the following examined attention modalities were
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disrupted: attention span, concentration, prolonged attention,
visual and complex visual search speed, followed by one or a
couple of peculiarities in the scope of complex mental, mo-
tor, or perceptual activity. Disruptions of short-term memory
and a tendency for perseveration are also significant among
SCH patients. To a mild degree, working memory (the ca-
pacity of learned content in VM and phonemic/VF, i.e., ver-
bal divergent thinking that leads in different ways towards a
goal) was reduced.

In the active phase of illness, the presence of incoherent
speech was observed among a certain number of patients
with SCH included in the investigation. Although this char-
acteristic does not imply a disorder of language functions,
such as aphasia, difficulties of VF may be, to some extent,
the consequence of a lack of coherence, i.e., a lack of struc-
ture in the discourse.

However, although the cognitive level is significantly
lower in this group, from the clinical point of view and the
perspective of everyday functioning, these patients do not
have drastic CDs because their MMSE score is in normal
ranges. This is also supported by the preserved capacity of
verbal learning and remembrance, constructional praxis in
two dimensions, mental rotation, and phonemic/VF in the
domain of low-frequency words.

Differences in neuropsychological profiles between the
two groups of patients are worse for patients with SCH in
terms of levels of general knowledge, abstract thinking, visu-
al gnosis, short-term memory, and recognition in VM, as
well as in executive functions.

Furthermore, several attention modalities are reduced in
the SCH group compared with the DPS group: simple atten-
tion (span), concentration, information processing speed,
visual search speed, and prolonged attention.

By analyzing neuropsychological disturbances in the
SCH group, dysexecutive syndrome (disrupted working
memory and increased number of perseverative answers) and
reduced attention in a couple of domains (simple, prolonged
attention, concentration, and visual search speed) were noted
as basic deficits. As part of dysexecutive syndrome, difficul-
ties in abstract thinking and VF occur as well. On the other
hand, attention disorders secondarily disrupt short-term
memory, recognition on VM, and information processing
speed.

Two groups of patients function similarly in the domain
of constructional praxis in three dimensions — complex con-
ceptual memory, visual memory, and VF.

Mild CDs were registered in the DPS group. Their
achievements were significantly lower on a smaller number
of tests compared to the HP group. Besides that, their results
are either drastically better or similar to those of the SCH
group.

General cognitive level, short-term memory, simple at-
tention (attention span), and concentration among DPS pa-
tients are preserved. Moreover, complex visual search speed,
visual memory, and recognition in VM are being carried out
without difficulties. Their executive functions (working
memory, perseverative answers), information processing
speed, and visual search speed are damaged to a mild degree
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compared to the SCH group. This pattern of achievement is
applied to abstract thinking as well as visual gnosis and the
level of general knowledge.

In the neuropsychological profile of patients with DPS,
mild disturbances in the domain of attention, visual search
speed, and information processing speed are being singled
out. In general, disrupted attention negatively influences the
proper carrying out of other neuropsychological functions,
while among the depression group, this phenomenon specifi-
cally influences executive functions, visual gnosis, and pro-
cessing speed.

Besides the fact that the patients with DPS were inves-
tigated in the remission phase, during testing, they did not
put enough effort into working on tests, and their motivation
for this kind of examination oscillated, with the tendency to
get discouraged when faced with more difficult challenges.
More precisely, psychogenic factors contributed to lower
achievements in this group. This was specifically brought to
light on the tasks that examined general knowledge because
these tasks included searching and recalling information
stored in long-term memory.

Neuropsychological disturbances that were registered
among the groups of patients with SCH and DPS are in har-
mony with previous investigations 3 and can be considered
permanent 3% 32 keeping in mind that these difficulties were
registered in remission, i.e., when symptoms of mental dis-
orders were gone. Given that the research included middle-
aged people, the possibility of a further deterioration of neu-
ropsychological functions as a cause of aging cannot be ruled
out, which leads to a longer duration of the disease. To check
this assumption, longitudinal studies that would enable track-
ing of cognitive flows of these mental disorders are neces-
sary.

Given that this is a cross-sectional study represents a
certain limitation to our investigation. That being said, the
patients are not retested in later stages of treatment after
discharge. Therefore, conclusions on potential variations
over time in their cognitive profiles cannot be made. In order
to come to a more precise conclusion, longitudinal
monitoring in terms of retesting is necessary.

Conclusion

Neuropsychological disturbances of patients with
schizophrenia are being demonstrated in a more significant
number of cognitive domains and are at higher levels com-
pared to patients with depression.

Among the patients with schizophrenia in clinical re-
mission, dysexecutive syndrome, disrupted information pro-
cessing speed, and disrupted attention in a couple of domains
were noted. Executive difficulties were followed by com-
promised abstract thinking and disrupted verbal fluency. As
a consequence, attention difficulties reduce short-term
memory, recognition in visual memory, and information pro-
cessing speed.

Among the patients with depression with psychotic
symptoms in clinical remission, neurocognitive disorders
of a mild degree were registered. Disrupted visual search
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speed and information processing speed secondarily dis-
rupt executive functions and visual gnosis. Lack of moti-
vation and effort during testing contributes to cognitive
deficits.

The results of this investigation can serve as a basis for

planning neuropsychological rehabilitation of patients with

10.

11.

12.

13.

14.

15.

16.

schizophrenia and patients with depression with psychotic
symptoms in clinical remission in terms of designing princi-
pal, general, and special methods of treatment of cognitive
dysfunctions. Special methods can apply an individualized
approach to every patient according to their neuropsycholog-
ical deficits.

REFERENCES

Hunang YC, Lee Y, Lee CY, Lin PY, Hung CF, Lee SY, et al. De-
fining cognitive and functional profiles in schizophrenia and
affective disorders. BMC Psychiatry 2020; 20(1): 39.
Krabbendam 1., Arts B, van Os ], Alamen A. Cognitive function-
ing in patients with schizophrenia and bipolar disorder: a
quantitative review. Schizophr Res 2005; 80(2—3): 137—49.
Weinberger DR. The pathogenesis of schizophrenia: a neurode-
velopmental theory. In: Nasrallah RA, Weinberger DR, editors.
The Neurology of Schizophrenia. Amsterdam: Elsevier; 1986.
p. 387—405.

Murray RM, Lewis SW. Is schizophrenia a neurodevelopmental
disorder? Br Med ] (Clin Res Ed) 1987; 295(6600): 681-2.
Nour MM, Howes OD. Interpreting the neurodevelopmental
hypothesis of schizophtenia in the context of normal brain de-
velopment and ageing. Proc Natl Acad Sci U S A 2015;
112(21): E2745.

Owen MJ, O’Donovan MC, Thapar A, Craddock N. Neurodevel-
opmental hypothesis of schizophrenia. Br ] Psychiatry 2011;
198(3): 173-5.

Monroe SM, Simons AD. Diathesis-stress theoties in the context
of life stress research: implications for the depressive disor-
ders. Psychol Bull 1991; 110(3): 406-25.

Ingram RE, Luxton DD. Vulnerability-Stress Models. In:
Hankin BL, Abela JRZ, editors. Development of psycho-
pathology: A vulnerability-stress perspective. Thousand Oaks,
CA: Sage Publications Inc; 2005. p. 32—46.

Annette S, Stephan G, Mueser K1, Martin H, Elisabeth R, Ulrich G,
et al. A 2-year longitudinal study of neuropsychological func-
tioning,  psychosocial  adjustment  and rehospitalisation
in schizophrenia and major depression. Eur Arch Psychiatry
Clin Neurosci 2020; 270(6): 699—708.

Ma M, Zbhang Y, Zhang X, Yan H, Zhang D, Yue W. Common
and Distinct Alterations of Cognitive Function and Brain
Structure in Schizophrenia and Major Depressive Disorder: A
Pilot Study. Front Psychiatry 2021; 12: 705998.

Fazilat-Pour M, Sharif-Pour L, Arjmand SA. A comparison of se-
lective attention processing in major depressive disorder and
schizophrenia. ] Pract Clin Psychol 2017; 5(3): 217-25.
Mesholam-Gately RI, Ginliano A, Goff KP, Faraone S17, Seidman
LJ. Neurocognition in first-episode schizophrenia: a meta-
analytic review. Neuropsychology 2009; 23(3): 315-36.
Reichenberg A, Harvey PD, Bowie CR, Mojtabai R, Rabinowitz ],
Heaton RK, et al. Neuropsychological function and dysfunction
in schizophrenia and psychotic affective disorders. Schizophr
Bull 2009; 35(5): 1022-9.

Zaremba D, Schulze Kalthoff I, Firster K, Redlich R, Grotegerd D,
Leehr EJ, et al. The effects of processing speed on memory
impairment in patients with major depressive disorder. Prog
Neuropsychopharmacol Biol Psychiatry 2019; 92: 494-500.
Lee RS, Hermens DF, Porter MA, Redoblado-Hodge MA. A meta-
analysis of cognitive deficits in first-episode Major Depressive
Disorder. ] Affect Disord 2012; 140(2): 113-24.

Schanb A, Nenbauer N, Mueser KT, Engel R, Mdller HJ. Neuro-
psychological functioning in inpatients with major depression
or schizophrenia. BMC Psychiatry 2013; 13(1): 203.

17

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Jiang Y, Duan M, Chen X, Zhang X, Gong |, Dong D, et al. Aber-
rant prefrontal-thalamic-cerebellar circuit in schizophrenia and
depression: evidence from a possible causal connectivity. Int J
Neural Syst 2019; 29(5): 1850032.

. Zaninotto L, Guglielmo R, Calati R, loime L, Camardese G, Janiri L,

et al. Cognitive markers of psychotic unipolar depression: a
meta-analytic study. ] Affect Disord 2015; 174: 580-8.

Sheffreld JM, Karcher NR, Barch DM. Cognitive deficits in psy-
chotic disorders: a lifespan perspective. Neuropsychol Rev
2018; 28(4): 509-33.

Pavlovié D. Specialization of the hemispheres. In: Neuropsy-
chology with the basics of behavioral neurology. Belgrade:
Kaligraf; 2011. p. 82—7. (Serbian)

Berger |, Markovié M, Mitié M. Wechslet's Individual Test of In-
telligence. Belgrade: Center for Applied Psychology, Serbian
Psychological Society; 1991. (Serbian)

Folstein MF, Folstein SE, McHugh PR. Mini Mental State. A
practical method for grading the cognitive state of patients for
the clinician. | Psychiatr Res 1975; 12(3): 189-98.

Reitan RM. Validity of the Trail Making test as an indication of
organic brain damage. Percept Mot Skills 1958; 8: 271-6.

Rey A. The psychological examination of cases of traumatic
encephalopathy. Archives de Psychologie 1941; 28: 286—340.
(French)

Hooper HE. Hooper Visual Organization Test Manual. Los
Angeles, CA: Western Psychological Services; 1983.

Benton AL, Hamsher K. Multilingual Aphasia Examination
Manual. Iowa City: University of Iowa; 1976.

Rey A. The Clinical Psychological Examination. Paris: Presses
Universitaires de France; 1964. (French)

Berg EA. A simple objective technique for measuring flexibility
in thinking. ] Gen Psychol 1948; 39:15-22.

Schmider E, Ziegler M, Danay E, Beyer L, Biihner M. 1s It Really
Robust? Reinvestigating the robustness of ANOVA against
violations of the normal distribution assumption. Methodology
2010; 6(4): 147-51.

Gkintoni E, Skokon M, Gourgis P. Integrating Clinical Neuro-
psychology and Psychotic Spectrum Disorders: A Systematic
Analysis of Cognitive Dynamics, Interventions, and Underly-
ing Mechanisms. Medicina (Kaunas) 2024; 60(4): 645.

Zanelli |, Mollon |, Sandin S, Morgan C, Dagzan P, Pilecka 1, et al.
Cognitive Change in Schizophrenia and Other Psychoses in
the Decade Following the First Episode. Am ] Psychiatry
2019; 176(10): 811-9. Erratum in: Am ] Psychiatry 2019;
176(12): 1051.

Neu P, Gooren T, Niebubr U, Schlattmann P. Cognitive impair-
ment in schizophrenia and depression: A comparison of stabil-
ity and course. Appl Neuropsychol Adult 2019; 26(3): 215-28.

Received on September 23, 2024
Revised on November 28, 2024
Revised on December 31, 2024

Accepted on January 15, 2025
Online First April 2025

Leposavi¢ I, Dukanac V. Vojnosanit Pregl 2025; 82(4): 209-214.


https://www.pnas.org/doi/full/10.1073/pnas.1502170112#con1
https://pubmed.ncbi.nlm.nih.gov/?term=Neu+P&cauthor_id=29161150
https://pubmed.ncbi.nlm.nih.gov/?term=Gooren+T&cauthor_id=29161150
https://pubmed.ncbi.nlm.nih.gov/?term=Niebuhr+U&cauthor_id=29161150
https://pubmed.ncbi.nlm.nih.gov/?term=Schlattmann+P&cauthor_id=29161150

