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Summary.

Introduction: Cognitive dysfunctions occur during a depressive episode in about
94% of patients, and in remission in 44%. In some patients, cognitive impairments
persist despite the improvement or even disappearance of other symptoms of
depression. Cognitive impairments of varying degrees of severity also occur in
almost 90% of patients with schizophrenia. Recently, the popularity and possi-
bilities of developing cognitive training, which are used as therapeutic interven-
tions in mental disorders, have been increasing. Aim: The aim of the study was
to assess the impact of cognitive training using the EXEMEMORY program on
cognitive functions in the field of attention, memory, verbal fluency, language and
visual-spatial functions in depression and schizophrenia. Methods: The study in-
volved 48 residents of a Social Welfare Home and participants of a Community
Self-Help Home aged 35 to 65, including 24 people diagnosed with depression
(mean age M = 49.25) and 24 people diagnosed with schizophrenia (mean age
M =53.79). All participants participated in eight sessions of cognitive training dur-
ing a 4-week cycle. The training cycle was preceded and concluded with an assess-
ment of cognitive functions. In 25 people, cognitive functions were also assessed
approximately three months after the end of the training cycle. Cognitive func-
tions were assessed in three measurements using parallel versions: Addenbrooke’s
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Cognitive Examination-111 (ACE-III), Color Traits Test Adult Version (CTT), Rey’s Com-
plex Figure Test (TFZ), and Digit Sequence Scale (PC). Results: The obtained results
indicate an improvement in cognitive functioning in people with schizophrenia
in the area of attention, memory, language and visual-spatial functions. In people
with depression, an improvement was demonstrated in the area of memory and
language functions as well as the general level of cognitive functioning. The thesis
about a similar effect of cognitive training on cognitive functions in people with
depression and people with schizophrenia in remission was partially confirmed.
At the same time, a significant difference was demonstrated in the maintenance of
results over time between people with schizophrenia and those with depression,
in the area of attention and semantic fluency.

Key words: depression, schizophrenia, cognitive training, cognitive processes

Introduction

Cognitive dysfunctions in schizophrenia, which until recently were considered
secondary disorders to the primary psychopathological process, are currently con-
sidered a separate aspect of schizophrenia (Jedrzejczyk, 2020). They occur to varying
degrees of severity in almost 90% of patients with schizophrenia (Borkowska and
Rybakowski, 2005). Cognitive deficits in patients with schizophrenia cause poorer
functioning, professional and social problems, as well as lower cooperation in treat-
ment and treatment outcomes (Kopycinski and Czernikiewicz, 2011). They are visible
in many areas, such as memory, attention, verbal fluency, learning, reasoning and
problem-solving, information processing speed and executive functions (Kopycinski
and Czernikiewicz, 2011). The impairment of overall functioning in schizophrenia is
more influenced by cognitive dysfunctions and negative symptoms than by produc-
tive symptoms (Krzystanek et al., 2013). Cognitive impairments occur at every stage
of the disease: prodromal, acute psychotic episode and remission (Wcidrka, 2011). In
patients with early onset of the disease, there is a relationship with a greater decline
in cognitive functions in later years of life, which results in increased adaptation dif-
ficulties (Borkowska and Rybakowski, 2005). The prevalence of schizophrenia in the
world varies depending on the broad or narrow definition of psychotic disorders. The
lifetime prevalence rate ranges from 1.4 to 8.9 per 1,000 inhabitants in different parts
of the world (Rymaszewska et al., 2005). Based on the reported number of National
Health Fund services, it results that in 2017 there were 182,775 patients among adult
patients with schizophrenia. This constitutes .58% of the adult population in Poland
(Wrobel and Szulc, 2019).

Depression is a widespread disease and is associated with impaired functioning
in the professional, social, and family spheres. It results in a significant reduction in
the quality of life in its various aspects. About 6-7% of the general population expe-
riences an episode of major depression within 12 months. The risk of depression dur-
ing life oscillates between 15-18% (Siwek, 2021). Depression is mainly treated as an
affective disorder, but the cognitive dysfunctions present in its course are becoming
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increasingly important. Cognitive dysfunctions dominate during an episode of de-
pression, along with a lack of energy and sleep disorders. They occur during a de-
pressive episode and remission (Czerwinska and Pawlowski, 2020). Studies indicate
that in the acute phase of the disease, cognitive disorders occur in 94% of patients,
and in the remission phase in 44%. Cognitive deficits increase with subsequent ep-
isodes (Biernacka, 2015). In some patients, cognitive dysfunctions persist despite
improvement or even disappearance of other symptoms of depression, and persis-
tent dysfunctions may increase the risk of recurrence of depression (Biernacka, 2015;
Murawiec et al.,, 2015). This applies most to the areas of attention, verbal memory,
learning and executive functions (Murawiec et al., 2015).

Recently, the popularity and possibilities of developing cognitive trainings,
which are used as therapeutic interventions in mental disorders, have been increas-
ing. Regular training stimulates the natural process of brain plasticity, thus contribut-
ing to the improvement of its functioning (Mosiotek, 2015). Studies from the last few
decades demonstrate that cognitive training in people with schizophrenia has an im-
pact on adaptive changes and improvement of cognitive functioning (Krzystanek et
al.,, 2013). However, there is also a large number of studies that indicate that cognitive
deficits are a very stable symptom in schizophrenia, and are also independent of the
duration and course of the disease. Therefore, the impact of cognitive training may
have a limited effect on cognitive neuroplasticity (Krzystanek et al., 2013). Analyzing
the available studies conducted since 2008 on people with schizophrenia using cog-
nitive training shows that they achieved a better level of cognitive functioning, im-
proved attention and working memory, prospective memory, executive functions,
psychomotor skills and visual-spatial functions (Chen et al., 2021; Krzystanek et al.,
2013; Mak et al., 2019; Szoke et al. 2008).

A meta-analysis to determine the effectiveness of computer-based cognitive
training in depressive disorders was conducted by Motter et al (2016). The analysis in-
cluded nine randomized controlled trials of adults with depression. The results of this
meta-analysis revealed a small but statistically significant effect of computer-based
cognitive training on mood in depression, daily functioning, and a positive effect on
three of the five cognitive domains studied: attention, working memory, and global
functioning. The most recent meta-analysis of 24 studies of people with a diagnosis of
depression indicates that computer-based cognitive training is an effective interven-
tion for improving general cognitive functions and mood in people with depression.
Benefits were also found in psychosocial functioning and specific cognitive functions
in the areas of abstract reasoning, learning efficiency, working memory, inhibition,
and processing speed (Launder et al., 2021). The results of the analysis reveal a signif-
icant effect of cognitive training dose on general cognitive functions, indicating that
the more frequent the training, the greater the improvement in cognitive functions.
The analysis of studies also showed that due to the focus on short-term cognitive
and functional outcomes, the durability of the observed benefits in terms of general
and cognitive functioning in people with depression is unknown. The authors of the

strona 339



analysis suggest that in the future, the durability of the effects of cognitive training
should also be studied both in symptomatic states of depression and during remis-
sion (Launder et al., 2021).

Aim

The aim of the study was to assess the impact of cognitive training using the
EXEMEMORY program on cognitive functions in the field of attention, memory,
verbal fluency (semantic and phonemic), linguistic and visual-spatial functions, and
the general level of cognitive function in schizophrenia and depression.

Methods

Research tools

To assess cognitive functions in three measurements (pretest, posttest-1 and
posttest-2) the following were used: Addenbrooke’s Cognitive Examination-111 (ACE-III),
Color Traits Test for Adults (CTT), Rey’s Complex Figure Test (TFZ), Digit Sequence Scale (PC).

Addenbrooke’s Cognitive Examination-I11 (ACE-III) Polish version developed
by Senderecka et al. (2014). ACE-III is a short test assessing five areas of cognitive
functioning: attention, memory, verbal fluency, language functions and visual-spatial
functions. The overall test result ranges from 0 to 100 points, in which higher scores
indicate better cognitive functioning,.

Colour Traits Test Adult Version (CTT) (adapted and standardized by: Lojek,
Stanczak, 2012). The test examines various processes in the field of executive func-
tions, including the ability to deliberately search for material, maintain and shift
attention, sequentially process information, and monitor one’s behavior. The test
consists of two parts (CTT1 and CTT2) and requires knowledge of numbers from
1 to 25 and graphomotor skills. In CTT1, the task consists of connecting numbers in
ascending order as quickly as possible. In CTT2, the subject connects a sequence of
numbers while taking into account the alternation of yellow and pink colors. Versions
A, B, and C of the test were used in the study. The following indicators were taken into
account in the analysis of the results: — CTT1 execution time, — CTT2 execution time,
—interference index (the difference in the execution times of CTT2 and CTT1 divided
by the execution time of CTT1): informs about the extension of the time needed to
complete a task with a higher degree of cognitive complexity.

Rey Complex Figure Test (TFZ) examines visual perception and visual-motor
coordination. The authors of the test state that it can be used to examine: the level of
perceptual structuring, attention and visual-motor control, memory capacity, i.e. di-
rect visual memory (Strupczewska, 1990). The test consists of a figure with a complex
structure, constructed from 18 elements, which does not resemble any real object.
Each element has its own value in perceiving and mapping the figure, each can be
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mapped in an isolated way, but arranging them into a whole requires complex per-
ceptual organization and planning skills.

The test consists of two phases: first, one has to copy a figure from a pattern
(copy) without time limits, and then, after 3 minutes from the end of copying, one
has to draw it from memory (reproduction). In both phases, the time of execution is
measured (Strupczewska, 1990).

The Digit Sequence Scale directly examines verbal-auditory short-term mem-
ory, while the Digit Sequence Scale backwards examines verbal-auditory working
memory, as well as the ability to concentrate, pay attention, learn, use patterns and
change them.

The Beck Depression Inventory-I11 (BDI-II) was used to measure the severity of
depressive symptoms. It is a self-report instrument consisting of 21 items. It is used
to obtain an index of the presence and severity of depressive symptoms consistent
with DSM-IV.

The Simplified Negative and Positive Symptoms Interview (SNAPSI) was
used to assess the severity of schizophrenia symptoms. It includes selected items
from several commonly used psychiatric assessment scales, such as items from The
Brief Psychiatric Rating Scale (BPRS) (Overall and Gorham, 1962), The Positive
and Negative Syndrome Scale (PANSS-6) (Ustergaard et al. 2016, 2017), The Positive
and Negative Syndrome Scale (PANSS) (Kay et al., 1987), and The Brief Negative
Syndrome Scale (BNSS) (Kirkpatrick et al., 2011). The SNAPSI consists of two sets of
questions, the first intended for the patient and the second intended for healthcare
staff, family members or friends. It is a semi-structured interview, therefore the ques-
tions contained in it are intended to serve as a guide and additional questions can
be asked if they help determine the score for a given factor. The study used a patient
section to obtain information on the occurrence of hallucinations, delusions, flattened
affect, passive social withdrawal, and conceptual disorientation. A time frame of two
weeks was used.

During the research experiment, the EXEMEMORY cognitive function rehabili-
tation program was used. It is a computer version of exercises for neuropsychological
rehabilitation developed substantively by Monika Witko$¢-Debczynska, and pro-
grammatically by Memandis Sp. z o.0. It is intended for people with cognitive func-
tion disorders, and consists of five training areas: memory, classification, orientation,
arithmetic, and attention, and each of them has ten levels of difficulty.

Characteristics of the study participants

The experiment involved 74 people. Of the people indicated by the facility staff or
volunteers, 26 people did not qualify for the experiment or withdrew from the study
for various reasons. Finally, 48 residents of the Social Welfare Home and participants
of the Community Self-Help Home aged between 35 and 65 were subjected to pretest
and posttest-1 tests (Table 1). They were assigned to equal groups according to the
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inclusion criteria, which for group D included a diagnosis of recurrent depressive
disorders in the interview and a BDI-II score indicating the occurrence of depression
in the pretest (min. 14 points). For group S, they included a diagnosis of schizophre-
nia in the interview, in remission at the time of the study, and a BDI-II score below
13 points. For both groups, the exclusion criteria were: visual, hearing and/or motor
dysfunction preventing the performance of tests and/or use of training, other coex-
isting mental disorders, neurological diseases, and previous craniocerebral injuries.
The cognitive processes posttest-2 test was performed on 24 people in each group. The
study received a positive opinion from the Committee for Ethics of Scientific Research
at the Faculty of Psychology of the Kazimierz Wielki University in Bydgoszcz. All the
people studied signed an informed consent to participate in the research. The study
participants were informed about the anonymous nature of the study, assumptions,
objectives, course and duration of the study and the way it was conducted. They also
received information about the possibility of withdrawing from the study at any stage
of its duration without giving a reason.

Table 1. Characteristics of the study participants

Group D Group S
women men women men
Gender
n=13 (54.17%) n=11 (45.83%) n=14(58.33%) n =10 (41.67%)
Age M =49.25 (SD =11.80) M=53.79 (SD =9.71)
Years of Education M =11.88 (SD =2.36) M=1146 (SD = 1.64)
BDI-II M =27.54 (SD =9.56) M=642 (SD=4.11)

Annotation: BDI-II - Beck Depression Inventory-I1.

Statistical analysis

The analysis of the research results presented in the article covered sev-
eral aspects:

a. assessment of the impact of cognitive training on indicators of cognitive
processes in people with schizophrenia;

b. assessment of the impact of cognitive training on indicators of cognitive
processes in people with depression;

c. comparison of the impact of cognitive training in both study groups;

d. comparison of the maintenance of the training effects obtained in both study
groups over time.
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To compare the results obtained by the subjects in pretest and posttest-1, the Student’s
t-test for dependent data was used, and additionally — due to the lack of normality of
the distribution of the variable parts — the nonparametric Wilcoxon signed-rank test.
The analysis of the effect size for people with depression compared to people with
schizophrenia in remission and the maintenance of training effects over time was
performed using the ANOVA test with repeated measures. Statistical calculations
were performed using the Statistica 13.3 package.

Results

a. The influence of cognitive training on indicators
of cognitive processes in people with schizophrenia

The results showed that in the area of attention, one of the indicators (the sub-
scale score in the ACE-III) significantly improved with a very strong effect size. All
tasks included in this subscale require selectiveness and concentration of attention
on auditory-verbal material. In the area of memory, all four indicators examining
short-term, working and long-term memory significantly improved with a strong,
very strong and huge effect size. In the area of verbal fluency: phonemic verbal fluen-
cy significantly improved with a huge effect size, while semantic verbal fluency did
not improve. In language functions, the results significantly improved with a very
strong effect size. In the area of visual-spatial functions, the results also significantly
improved with a very strong effect size and in the overall level of cognitive function-
ing there was a significant improvement reaching a huge effect size.

Table 2. Results of Student’s T-tests for cognitive process indicators for the group of
people with schizophrenia

Pretest Posttest-1 Student’s t-test

Cognitive functions M M N ttest P * Cohen’s
(indicator) (SD) (SD) level d
Memory (ACE-II) (167'1&36‘15 (159503 24 241 024 212
Phonemic Verbal luency ACE-III (Zigg) (1??72;) 24 290 .008 243
Semantic Verbal luency ACE-III (1512020) (142.'255% 24 170 103
Ouulleoiomie  ME 8D w0 s <o am

Annotation: ACE-III — Addenbrooke’s Cognitive Examination-II1.
* significance level for p <.05.
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Table 3. The effect of training on indicators of cognitive processes in people with
schizophrenia

Pretest Posttest-1 Wilcoxon Test

o . M M V4 p
Cognitive functions (SD) (SD) N Test  level Te
Attention ACE-III — subscale 14.75 16.50
score (2.09) (1.62) 21 374 <001 0.82
Attention CTT-1 execution time 101.58 98.83 24 .84 .399

49.68)  (56.04)

182.25 173.33

(6145)  (56.79) 22 114 256

Attention CTT-2 execution time

Attention TFZ copy points (25%;*?3 é75328) 8 15 127

Memory PC directly — points gé‘;’) (1;3) 18 235 .019 .55
Memory PC backwards - points é’:gg) (1_522) 22 391 <001 83
Ig/f)eirri(;ry TFZ reproduction (ggg) (ggg) 19 288 004 66
Lo rcloms ACETIL 28 g o < s
Volouiatncions AT B B2 5w om

Annotation: ACE-III — Addenbrooke’s Cognitive Examination-I1I, CTT-1, CTT-2 — Colour Traits
Test Adult version, TFZ — Rey Complex Figure Test, PC — Digit Repetition scale,
* significance level for p <.05.

b. The influence of cognitive training on indicators
of cognitive processes in people with depression

The results showed that in the area of attention, similarly to the group of peo-
ple with schizophrenia, one of the indicators significantly improved with a strong
effect size. In the area of memory, all four indicators significantly improved with
amoderate and strong effect size. In the area of verbal fluency: phonemic verbal flu-
ency significantly improved, while semantic verbal fluency did not improve. In the
area of language functions, the results significantly improved with a strong effect
size. Visual-spatial functions did not improve after training. However, the overall
level of cognitive functioning showed a significant improvement with a strong ef-
fect size after cognitive training. The obtained results are inconsistent, especially
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in the area of attention. While general attention improved, visual attention, visual
field searching, psychomotor speed or attention shifting did not show significant
improvement.

Table 4. Results of Student’s t-tests for cognitive process indicators for the group of
people with depression

Pretest Posttest-1 Student’s t-test

Cognitive functions M M p  Cohen’s
(indicator) 6Dy (p) N tTest e 4

2064 2048
(9.11) (9.74)

184.63 17546
(80.54)  (78.75)

Attention TFZ copy points 21 13 902

N

Attention CTT-2 execution time 4 1.11 279

s pans ey (3 2 8 <001 30
1S\£I(e)i1;0ry ACE-III - subscale (1661029) (1574565) 22 211 .047 -59
ISAeCrrgIr;’iic Verbal Fluency (1642005) (1547698) 272 ~81 425
abscaeseore N Gy 2 L9
ncionng (CE o) (57 3y 2 A <o 523

Annotation: ACE-IIl — Addenbrooke’s Cognitive Examination-1II, CTT-2 — Colour Traits Test
Adult version, TFZ — Rey Complex Figure Test, PC — Digit Repetition scale,
* significance level for p <.05.

Table 5. The effect of training on indicators of cognitive processes in people with
depression

Pretest Posttest-1 Wilcoxon Test

" . M M Z p
Cognitive functions (SD) (SD) N Test  lovel Te
Attention ACE-III — subscale 14.55 15.27
score (2.74) (2.23) 16 228 .023 057
. . . 108.75 98.25
Attention CTT-1 execution time (53.77) (59.21) 24 1.54 123

5.36 6.23

1.71) (1.54) 18 259 .010 0.61

Memory PC directly — points
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cont. tab. 5

Pretest Posttest-1 Wilcoxon Test

Cognitive functions ( é\g)) ( é\é ) N Tfst 1e€el .
lg/f)eirrﬂcs)ry TFZ reproduction (;g{;) (g: gg) 19 e =
if(l%rflr?ic Verbal Fluency (2(7)'2) (1;)1812) " 66 008 63
Language functions ACE-IL= 1936 213339 58 o046

Annotation: ACE-III — Addenbrooke’s Cognitive Examination-III, CTT-1, — Colour Traits Test
Adult version, TFZ — Rey Complex Figure Test, PC — Digit Repetition scale,
* significance level for p <.05.

c. The effect of cognitive training in people with schizophrenia compared to
people with depression

Table 6. Results of ANOVA for repeated measures of cognitive process indices
for the group of people with depression and the group of people with

schizophrenia
Group Group
Depression Schizophrenia ANOVA
Cognitive functions Pretest Posttest-1 Pretest Posttest-1 p
(indicator) M M M M F level
Attention (ACE-IIl -subscale 1y 55 4507 1475 1650 504  .030
score)
Attention (TFZ copy 2064 2048 2447 2690 142 240
points)
Attention (CTT-T execution  p075 9805 19158 9883 97 331
time)
ﬁfg‘“o“ (CTT2 execution  1a4 00 17546 18225 17333 000 983

Short term Memory
(PC directly — points) 5.36 6.23 6.13 7.00 .00 978

Operational Memory
(PC backwards — points) 314 4.09 3.62 5.00 2.20 0.145

Memory (ACE-III -

16.09 17.55 17.54 19.08 .01 927
subscale score)
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cont. tab. 6

Group Group
Depression Schizophrenia ANOVA
Cognitive functions Pretest Posttest-1 Pretest Posttest-1 p
(indicator) M M M M F level

Memory(TFZ

; . 7.38 9.96 5.85 8.60 20 658
reproduction points)

Phonemic Verbal Fluency
(ACE-IIT) 8.77 10.82 8.79 10.29 44 .509

Semantic Verbal Fluency
(ACE-III)

Language functions
(ACE-III - subscale score)
Visual-spatial functions
(ACE-III - subscale score)

Opverall level of cognitive
functioning (ACE-III total)

Annotation: ACE-III — Addenbrooke’s Cognitive Examination-111, CTT-1, CTT-2 — Colour Traits
Test Adult version, TFZ — Rey Complex Figure Test, PC — Digit Repetition scale,
* significance level for p <.05.

14.05 14.68 11.00 12.54 .56 458

19.36 21.23 22.29 24.33 .08 778

12.45 12.73 12.25 13.58 594 .019

70.27 75.64 74.13 81.79 197 167

R1*grupa badana (D=0, S=1); Oczekiwane $rednie brzegowe
Biezacy efekt: F(1, 44)=5,0376, p=,02988
Dekompozycja efektywnych hipotez
Pionowe stupki oznaczajq 0,95 przedziaty ufnosci

UWAGA (ACE-IIl) pkt

PRETEST POSTTEST1
= Depresja
CZ88 —i= Schizofrenia

Graph 1. Repeated Measures ANOVA Plot of Attention (ACE-IIl) variable for
the group of people with depression and the group of people with
schizophrenia

Annotation: ACE-III — Addenbrooke’s Cognitive Examination-II1.
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The obtained results showed no significant difference in the way cognitive
training affected the efficiency of cognitive functions in people with depression and
people with schizophrenia in terms of memory, verbal fluency, language functions
and the general level of cognitive functioning. However, significant differences were
observed in the scope of visual-spatial functions and in one of the indicators of atten-
tion functions, which was described earlier. In this area, improvement was noted in
both groups, but the effect was stronger in people with schizophrenia. The indicator
of visual-spatial functions improved only in people with schizophrenia, while in
people with depression, no significant improvement was achieved.

R1*grupa badana (D=0, S=1); Oczekiwane $rednie brzegowe
Biezacy efekt: F(1, 44)=5,9366, p=,01894
Dekompozycja efektywnych hipotez
Pionowe stupki oznaczajg 0,95 przedzialy ufnosci
15,0

14,5

14,0

13,5

13,0

12,5

12,0

FUNKCJE WZROKOWO-PRZESTRZENNE

11,0

10,5

PRETEST POSTTEST1
=& Depresja
G288 5= Schizofrenia

Graph 2. ANOVA plot for repeated measures variables Visual-spatial functions
(ACE-III) for the group of people with depression and the group of pe-
ople with schizophrenia

Annotation: ACE-III — Addenbrooke’s Cognitive Examination-II1.

d. Comparison of the maintenance of the obtained
cognitive function results in both study groups over time

Table 7. Comparison of the persistence of cognitive process indicators over time
for the group of people with depression and the group of people with

schizophrenia
Group D Group S ANOVA
Cognitive functions (indicators) Nr M Nr M F p* level
1 13.91 1 15.77
Attention (ACE-III) 2 15.36 2 17.38 1.90 162
3 15.27 3 16.23
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cont. tab. 7

Group D Group S ANOVA
Cognitive functions (indicators) Nr M Nr M F p* level
Attention/visual-spatial ; iggg % égg; 3.65 037
functions (TFZ copy points) 3 18' 56 3 30'06 ‘ '
. 1 121.25 1 79.23
Attention (CTT-1 2 10417 2 8331 215 128
execution time) 3 98.25 3 68.85
) 1 188.17 1 156.54
Attention (CTT-2 2 18575 2 15462 13 878
execution time) 3 171.25 3 146.38
Short term Memory (PC ; g% %_ ggé 1.81 176
directly — points) 3 536 3 761 ‘ ‘
Operational Memory (PC ; ggg ; gig 93 403
backwards — points) 3 345 3 454 . '
1 15.73 1 20.69
Memory (ACE-III - 2 1818 2 22.08 28 758
subscale score) 3 18.09 3 22.69
1 8.39 1 7.06
Memory (TFZ 2 7.33 2 11.33 240 107
reproductlon pomts) 3 10.06 3 1011
) 1 9.27 1 10.38
Phonemic verbal ” 1091 2 11.54 08 924
fluency (ACE-III) 3 11.00 3 11.92
Semantic verbal ! 12.54 ; 18
PRV 2 1464 2 146l 432 019
y 3 11.27 3 15.69
, 1 1982 1 2327
Eﬁﬁfci?ﬁi ig?ec)tlons ACE= 5 09 2 2523 155 224
3 22.27 3 24.85
_ . , 1 1273 1 1315
Visual-spatial functions (ACE-III > 13.09 2 14.38 111 340
— subscale score) 3 13.45 3 14.69
. 1 69.73 1 81.85
g;irt?grher‘(el( chcé)glﬁlro"t‘; N 2 7764 2 8831 30 740
g 3 77.54 3 88.08

Annotation: ACE-III — Addenbrooke’s Cognitive Examination-11I, CTT-1, CTT-2 —Colour Traits
Test Adult version, TFZ — Rey Complex Figure Test, PC — Digit Sequence scale,
* significance level for p <.05.
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R1*grupa badana (D=0, S=1); Oczekiwane $rednie brzegowe
Biezacy efekt: F(2, 32)=3,6494, p=,03735
Dekompozycja efektywnych hipotez
Pionowe stupki oznaczajg 0,95 przedziaty ufnosci
40

35

30

25

KOPIA (TFZ) punkty

20

PRETEST POSTTEST1 POSTTEST2 q
—&- Depresja
R1 —d— Schizofrenia

Graph 3. Repeated measures ANOVA plot of Attention/visual-spatial function
(TFZ copy number of points) comparing the results over time for the gro-

up of people with depression and the group of people with schizophrenia
Annotation: TEZ — Rey Complex Figure Test.

R1*grupa badana (D=0, S=1); Oczekiwane $rednie brzegowe
Biezacy efekt: F(2, 44)=4,3188, p=,01938
Dekompozycja efektywnych hipotez
Pionowe stupki oznaczajg 0,95 przedziaty ufnosci

22

20

FLUENCJA SEMANTYCZNA

PRETEST POSTTEST1 POSTTEST2 .
=% Depresja
R1 —#~ Schizofrenia

Graph 4. Repeated Measures ANOVA Plot of Semantic Verbal Fluency (ACE-III)
Comparing Scores Over Time for the group of people with depression

and the group of people with schizophrenia
Annotation: ACE-III — Addenbrooke’s Cognitive Examination-III.

Analyzing the results of studies using repeated measures designs, it can be con-
cluded that in most indicators, the obtained results of cognitive training remain
similar over time in people with depression and people with schizophrenia during
remission. However, differences were noted in the scope of the two indicators. In
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the group of people with schizophrenia, the results in the TFZ Copy (points) indica-
tor, which examines visual-spatial and attentional functions, significantly increased
and were maintained over time, while in the group of people with depression, the
results did not change. On the other hand, in the semantic verbal fluency indicator,
the average results in the pretest and after cognitive training, posttest-1, remained at
a similar level, while after three months in the group of people with depression, the
result decreased significantly, reaching an average result below the pretest average.
This was probably related to the intensification of depression and the resulting de-
crease in the efficiency of verbal and executive functions in the scope of the strategy
of searching long-term memory according to the semantic criterion.

Discussion

The study assessed the effect of cognitive training on indicators of cognitive
processes in people with schizophrenia and people with depression. The obtained
results indicate an improvement in the scope of attention, memory, phonemic ver-
bal fluency, language functions, visual-spatial functions and the general level of
cognitive functioning in people with schizophrenia. This result is consistent with
the results of previous studies (Krzystanek et al., 2013; Szoke et al., 2008), in which
cognitive training was associated with the improvement of attention, memory and
visual-spatial functions.

In the group of people with depression, improvements were achieved in atten-
tion, memory, phonemic verbal fluency, language functions and the overall level
of cognitive functioning. The obtained result is consistent with the results of the
meta-analysis by Launder et al. (2021) indicating that in people with depression,
computer-based cognitive training is an effective therapeutic intervention that im-
proves general cognitive functions, as well as efficiency in specific cognitive areas,
including working memory or learning. They also confirm the conclusions from the
meta-analysis by Motter et al. (2016), which showed a positive effect of cognitive train-
ing on the efficiency of attention, working memory and the level of general cognitive
functioning. At the same time, it is worth noting that in our study, the improvement
in attention in both groups concerned concentration during the performance of the
auditory-verbal task. However, no changes were observed in the indicators measur-
ing field search or shifting of attention on the visual-spatial material,

Analyzing the effect of cognitive training in people with schizophrenia com-
pared to people with depression, it was found that cognitive training had a similar ef-
fect on the efficiency of cognitive functions in both groups in terms of memory, verbal
fluency, language functions and the general level of cognitive functioning. However,
in terms of attention and visual-spatial functions, the effect of cognitive training was
greater in people with schizophrenia. Similarly, comparing the maintenance of the
obtained effects of training in people with depression and people with schizophrenia
over time, a significant difference was shown in terms of visual-spatial and attention
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functions and semantic verbal fluency. These results may be related to the specificity
of the studied groups. The subjects with schizophrenia were in remission, while all
people with depression were found to have persistent depressive symptoms, which
may limit the positive effect of cognitive training.

Limitations of own research

The limitation of the conducted study was the specificity of the study groups.
While the study participants with schizophrenia were in remission, the patients with
depression, despite treatment, still showed symptoms of depression of varying inten-
sity. Moreover, the group of study participants was small, 24 people in the group of
people with schizophrenia and 24 people in the group of people with depression. The
third measurement, posttest-2, was performed on 13 people in the group of people
with schizophrenia and 12 people in the group of people with depression. It is also
worth emphasizing that the group of study participants was mostly not involved at
all or was only slightly involved in social life, and none of the study participants was
professionally active, which increases the specificity of the study sample and limits
the possibility of generalizing the results to a wider population.

Conclusion

The results of the conducted studies lead to the conclusion that it is possible to
achieve an improvement in cognitive functioning in patients with schizophrenia and
patients with depression as a result of using cognitive function training. The effect of
cognitive training on cognitive functions in people with schizophrenia in remission
and people with depression is similar, although inconsistent. The cognitive func-
tioning of patients with schizophrenia and patients with depression after cognitive
training is maintained over time in most of the functions studied.

Translated by Katarzyna Jenek
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WPLYW TRENINGU KOGNITYWNEGO U PACJENTOW ZE SCHIZOFRENIA
W POROWNANIU DO CHORYCH Z DEPRESJA

Streszczenie.

Wprowadzenie: Dysfunkcje kognitywne wystepuja w czasie trwania epizodu
depresyjnego u okoto 94% pacjentow, a w czasie remisji u 44%. U czesci pacjen-
téw zaburzenia poznawcze utrzymuja si¢ pomimo poprawy lub nawet ustgpienia
innych objawdéw depresji. Zaburzenia poznawcze o réznym stopniu nasilenia wy-
stepuja takze u prawie 90% chorych na schizofrenie. W ostatnim czasie wzrasta
popularnosé¢ oraz mozliwosci opracowywania treningdéw poznawczych, ktére
stosowane sa jako interwencje terapeutyczne w zaburzeniach psychicznych

Cel: Celem badania byla ocena wptywu treningu kognitywnego z zastosowa-
niem programu EXEMEMORY na funkcje poznawcze w zakresie uwagi, pamieci,
fluencji stownej, funkcji jezykowych oraz wzrokowo przestrzennych w depresji
i w schizofrenii. Metody: W badaniu wziglo udziat 48 mieszkarncéw Domu Po-
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mocy Spotecznej i uczestnikéw Srodowiskowego Domu Samopomocy w wieku
od 35 do 65 lat, w tym 24 osoby z rozpoznana depresja (Srednia wieku M = 49.25)
oraz 24 osoby z diagnoza schizofrenii (Srednia wieku M = 53.79) Wszyscy badani
uczestniczyli w o$miu sesjach treningu kognitywnego w trakcie 4-tygodniowego
cyklu. Cykl treningowy byt poprzedzony i zakoniczony ocena funkcji poznaw-
czych. U 25 0séb dokonano oceny funkcji poznawczych réwniez po ok. 3 miesia-
cach od zakonczenia cyklu treningowego. Wyniki: Uzyskane wyniki wskazuja na
poprawe funkcjonowania poznawczego u 0séb ze schizofrenia w zakresie uwagj,
pamieci i funkcji jezykowych oraz wzrokowo-przestrzennych. U oséb z depresja
wykazano poprawe w zakresie pamieci i funkcji jezykowych oraz ogélnego po-
ziomu funkcjonowania poznawczego. Czesciowo potwierdzono teze o podobnym
wplywie treningu poznawczego na funkcje poznawcze u 0séb z depresjg i 0séb
ze schizofreniag w okresie remisji. Wykazano istotng réznice w utrzymywaniu sie
wynikéw w czasie pomiedzy osobami ze schizofrenig i z depresja, w zakresie
uwagi i fluencji semantycznej.

Stowa kluczowe: depresja, schizofrenia, trening kognitywny, procesy poznawcze
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