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ABSTRACT

Aim. To identify the differences in executive function (inhibitory control, working memory, cognitive flexibility)
between patients with bipolar affective disorder and depressive episode.

Materials and methods. A total of 72 patients with affective disorders aged 2040 years were examined. Of
them, 30 patients had bipolar affective disorder, a current episode of mild or moderate depression, and 42 patients
had a mild, moderate, and severe depressive episode without symptoms of psychosis. The executive function was
evaluated using PsyToolkit, a set of software tools for programming psychological experiments. Computerized Go/
No—go tasks (assessment of inhibitory control and psychomotor functions), the Corsi block-tapping test (assessment
of visual and spatial working memory capacities), and the Stroop Color and Word Test (assessment of cognitive
flexibility) were used.

Results. An intergroup comparison of patients revealed that patients with bipolar disorder significantly more often
demonstrated false button press in the Go/No—go task (p = 0.043); however, they exhibited a greater working
memory capacity in the Corsi block-tapping test (p = 0.049) compared with patients with a depressive episode.

Conclusion. Important data were obtained regarding the specifics of executive dysfunction depending on the
type of affective disorder. The presented data expand and supplement available information about the cognitive
characteristics of patients with bipolar affective disorder and depressive episode, which may be useful in clinical
practice and serve a focus of future research.
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PE3IOME

Henpb — BEIABUTE pa3audys B HCIIOIHUTEIBHOM (DYHKIIMOHHPOBAHUY (MHTHOUTOPHBIN KOHTPOIIB, pabodast maMsTh,
KOTHUTHBHAsI THOKOCTh) MEXAY TAIllMeHTaMU C OUMOISPHBIM ap(GEeKTHBHBIM PacCTPOICTBOM H JIETIPECCUBHBIM
SMU30/I0M.

MarepuaJjibl 1 MeToabl. O6cinenoBanbl 72 nanuenta B Bo3pacte 20-40 net ¢ adhheKTHBHBIMEU PacCTPOHCTBAMH.
W3 Hux 30 manueHToB ¢ OUNOISIpHBIM a((EKTUBHBIM pacCTPOMCTBOM, TEKYIINI 3MU30/ JETKON WM yMEPEHHOH
nenpeccuu, ¥ 42 MalMeHTa ¢ IeNPECCUBHBIM 3MH30/10M JIETKOH, YMEPEHHOH U TSKEIOH cTeneHu 0e3 CuxoTHye-
CKHMX cMMNTOMOB. OLICHKa MCTIOIHUTEIBHOTO (DYHKIIMOHUPOBAHUS OCYILIECTBIISIIACH C TOMOIIBIO IIPOrPAaMMHOTO
nakeTa Juisi pa3paboTKu ncuxosornueckux tectoB PsyToolkit. Micrnonb30Baauch KOMIBIOTEPU3HPOBAHHBIE TECThI
Go/No—go (orieHKka MHTHOUTOPHOTO KOHTPOJIST M MCHXOMOTOpHOU peakuun), Corsi (omnpeaeneHne odbeMa mpo-
CTpaHCTBEHHOH paboueil mamsiTi) 1 1BeToBOit TectT Crpyma (Color Stroop) (oleHKa ypoBHSI KOTHUTHBHOMH THOKO-
CTH).

Pe3yabTatsl. [Ipy MeXIpyHIoBoM CpaBHEHUH MAIMEHTOB OOHAPY)KEHO, YTO MALMEHTHI C OUIOMSIPHBIM addek-
TUBHBIM PacCTPOMCTBOM CTATHCTUYECKH 3HAYMMO Yallle COBEpLIAIN OIMOKHY Ha curHan «No—go» (JIOKHOe Haxa-
tue kHonkH) B Tecte Go/No—go (p = 0,043), ogHako y HUX oTMevascs 0obInii 00beM pabodeil mamsTH B TeCTe
Corsi (p = 0,049) 1o cpaBHEHHIO C NALMEHTAMH C ACIPECCHBHBIM DITH30/I0M.

3akiloueHue. HOJIy‘leHI)I BAXXHBIC JAaHHBIC OTHOCHUTCIBHO CHCHI/Iq)I/IKI/I Z[eq)I/H_[I/ITa HCIIOJIHUTCIIBHOT'O (1)yHKHI/IO-
HUPOBAaHUs B 3aBUCUMOCTH OT THUIIA a(i)(i)eKTI/IBHOFO paCCTpOI‘/IICTBaA HpeZ[CTaBHCHHLIe JaHHBIC PACHIUPAOT U 10-
TIOJIHAKOT UMCHOIIUCCA CBCACHUA O KOTHUTHUBHBIX 0COOEHHOCTSIX MaqueHTOB, CTpaAaroIuXx 61/IHOIISIpHI)IM a(i)(i)eK-
TUBHBIM paCCTpOﬁCTBOM 1 OCTIPECCUBHBIM J3IIU3040M, YTO MOKET OBITH TIOJIE3HBIM B KIMHHYCCKOM IIPpaKTUKE U
CJIYKUTb HaHBHeﬁHIPIM HanpaBJICHUEM I 6yZ[yHII/IX HCCIICIOBAaHUH.

KuroueBsle ciroBa: addexTuBHbIe paccTpoiicTBa, OuIoIsspHoe adhHEeKTUBHOE PacCTPOICTBO, ACTPECCHBHBIH ITH-
3071, UCTIOJIHUTEIbHBIE (D)YHKIINY, KOTHUTUBHBIN JIeQUIHT.

KonpaukT uaTEpecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBHUE SIBHBIX U MOTEHIMAIBHBIX KOH(OIUKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKaNueil HaCTOSIIEeH CTaThH.

Hcrounux ¢punaHcupoBaHus. lccienoBaHue NpoBeJeHO B paMKax BBIIOJIHEHHS OCYJapCTBEHHOIO 3aaHUsl
Ne 075-01184-22-00, tema «brorncuxocounaabHble MEXaHU3MBI IATOreHE3a M KIMHHYECKOro MOIUMopdu3Ma,
aJIaNTallMOHHBIN ITOTEHIWAN U MIPEAUKTOPBI 2H(HEKTUBHOCTH TePAITHU Y OOJIBHBIX C ICHXMYECKHMU U ITOBEACHYE-
CKMMHU paccTpoiictBamu B perrnone Cubupm» Ne 122020200054-8.

CooTBeTcTBHE MPUHIUNAM 3THKH. Bce mannenTs! noamucany MHGOPMUPOBAHHOE COTJIACHe Ha yJacTHE B HC-
crnenoBannu. Vicernenosanue ogoopeHo stiudecknM komuterom HUU necuxudeckoro 310poBbs (mpoTokon Ne 114
ot 22.10.2018).

Jast uuruposanus: [ankun C.A., BacunseBa C.H., Cumytkun I'.I'., UBanoBa C.A. HapyiieHus: HCIIOJIHUTEIb-
HBIX QYHKIWI npy apeKTHBHBIX PacCTPONCTBAX: pa3yIMyMs MpU OUNOISIPHOM apGEeKTHBHOM pacCTpoiCTBE M
JIEMPECCUBHOM 3mu30/e. bronnemens cubupcrou meouyunvl. 2022;21(3):28-33. https://doi.org/10.20538/1682-
0363-2022-3-28-33.
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INTRODUCTION

Cognitive impairment is a common symptom of
affective disorders (mood disorders). In particular,
a number of studies have noted impaired memory,
attention, thinking, and other symptoms in patients
with affective disorders [1-4]. A number of methods
were developed for assessing cognitive functions,
but only a few of them are currently used in clini-
cal practice. Given partial coincidence of data on the
type and magnitude of cognitive deficits in patients
with depressive episode (DE) and bipolar affective
disorder (BD), it seems unlikely that standard tests
can be used as an additional tool for differential diag-
nosis. In this regard, studies should focus on search-
ing for specific cognitive neuromarkers of affective
disorders. Executive function can become one of
such neuromarkers.

Executive functions are a system of higher-level
processes that support many everyday activities includ-
ing planning, selecting, and successfully monitoring be-
haviors that facilitate the attainment of common goals
[5]. Executive functions are basic cognitive processes,
which include attention, inhibitory control, working
memory, and mental flexibility [5, 6]. According to
a number of authors, patients with affective disorders
have executive dysfunction of varying severity, if com-
pared with a healthy control group [1, 4]. However,
we also failed to find data on the features of executive
dysfunction between patients with BD and DE.

Based on various studies [1, 2, 4], we assume that
patients with BD will have more pronounced execu-
tive dysfunction than patients with DE. Nevertheless,
there are a few studies that directly compare patients
with BD and DE.

The aim of this study was to identify the differen-
ces in executive function (inhibitory control, working
memory, and mental flexibility) between patients with
BD and DE.

MATERIALS AND METHODS

The study was carried out at the Affective States
Department of the Mental Health Research Institute of
Tomsk National Research Medical Center of the Rus-
sian Academy of Sciences (Mental Health Research
Institute of Tomsk NRMC), according to the protocol
approved by the local Ethics Committee at the Men-
tal Health Research Institute (Protocol No. 114 of
22.10.2018). All patients signed an informed consent
to participate in the study.

As part of the study, 72 patients (average age
28.9246.97 years) were examined with the established

diagnosis of Mood [affective] disorders according to
the International Classification of Diseases, Tenth
Revision (ICD-10). Of them, 30 patients (14 men,
16 women) had BD, a current episode of mild or mod-
erate depression (F31.3), and 42 patients (18 men,
24 women) had a mild, moderate, and severe DE with-
out symptoms of psychosis (F32.0-2).

Inclusion criteria were the established diagnosis of
affective disorder with BD or DE, the age of 2040
years, and a voluntary consent to participate in the
study. Exclusion criteria encompassed the presence
of pronounced organic brain disorders, mental retar-
dation, administration of medications that affect brain
activity, and refusal to participate in the study.

Information about the patients was obtained by
means of a questionnaire which allowed to collect
data on mental and somatic health. The diagnosis was
made by qualified psychiatrists in accordance with the
ICD-10 criteria. Clinical symptoms were assessed
using psychometric scales, such as the Hamilton
Rating Scale for Depression — 17 (HRSD-17) [7] and
the Hamilton Anxiety Rating Scale (HAM-A) [8].

Cognitive deficit was diagnosed using PsyToolkit,
a set of software tools for programming psychological
experiments [9]. Computerized Go / No—go tasks [10]
(assessment of inhibitory control and psychomotor
functions), the Corsi block-tapping test [11] (assess-
ment of visual and spatial working memory capaci-
ties), and the Stroop Color and Word Test [12] (as-
sessment of cognitive flexibility) were used.

Statistical data processing was performed using
Statistica 12 software package (StatSoft Inc., USA).
Statistical data were presented as the median and the
interquartile range Me [Q ; O ,]. The Mann—Whitney
U test was used to assess intergroup differences. The
differences were considered statistically significant at
p <0.05.

RESULTS

First, we analyzed clinical parameters in the stud-
ied groups of patients (Table 1).

Table 1
Clinical evaluation of patients with affective disorders,
Me[Q; 0]
Parameter Patients with DE, Patients with »
n=42 BD, n=30
Age, years 28 [23; 34] 27 [21; 36] 0.992
gzzzs;nyzgi’e 512: 10] 62 11] 0.586
HDRS-17 23 [18;24] 20 [16; 25] 0.503
HARS 16 [10; 22] 15 [12; 23] 0.782
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The compared groups of patients did not differ in
age (p = 0.992), duration of the disease (p = 0.586),
severity of depressive symptoms (p = 0.503), and anx-
iety level (p = 0.782). Thus, patients with unipolar
depression and BD were comparable in the clinical
parameters. Additionally, all the study participants
had incomplete or complete higher education, which
allows us to conduct a full-fledged comparison.

Then we compared the parameters of cognitive
function (data from cognitive tests) between patients
with unipolar depression and BD (Table 2).

Table 2
Data of cognitive tests in patients with DE and BD, Me [0 ; O]
Patients Patients
Test with DE, with BD, P
n=42 n =30
false button press . .
in the Go tasks 312 6] 4157] 0.890
Go/No—go
tasks false button
press in the 01[0;1] 2[1;3] |0.043*
No—go tasks
Corsi block-tappmg test. 5 [5: 6] 615:7) | 0.049%
(working memory capacity)
St.roop Color and Word Test 63 [54: 74] | 65 [52: 73] | 0.796
(time), s

It was found that patients with BD significant-
ly more often demonstrated false button press in the
Go/No—go tasks (p = 0.043); however, they exhibit-
ed a greater working memory capacity in the Corsi
block-tapping test (p = 0.049) compared with patients
with DE.

DISCUSSION

In this study, executive function (inhibitory con-
trol, working memory, cognitive flexibility) was
evaluated in patients with BD and DE. The results of
the study clearly showed that in patients with affective
disorders changes in executive function of varying
severity were noted.

In contrast to patients with unipolar depression, pa-
tients with BD made significantly more errors in the
No—go tasks, which indicated a pronounced impair-
ment of inhibitory control. A number of studies also
found deficient inhibitory control in patients with BD,
which is consistent with the results in our study [1, 2].
Deficient inhibitory control is a basic cognitive dys-
function that can underlie psychopathology of mania
and lead to more complex behavioral characteristics
that are typical of the disease, such as impulsivity, dis-
tractibility, and a poor ability to suppress emotional
reactions [13]. According to neuroimaging studies,
brain regions that are functionally associated with in-

hibitory processes, such as the ventrolateral prefron-
tal cortex, dorsolateral prefrontal cortex, and the right
inferior frontal gyrus, often underwent structural and
/ or functional changes in patients with BD [14, 15].
However, no such changes were found in patients with
DE with respect to cognitive testing data in our study,
which indicates the differences in the psychopatholo-
gy of the disorders in question.

At the same time, the results of the Corsi block-
tapping test revealed a greater decrease in working
memory capacity in patients with DE, compared with
patients with BD. Working memory is of great impor-
tance for performing many cognitive tasks in every-
day activities [16]. According to a number of studies,
a decline in working memory correlates with overload
with distracting information [17, 18]. It is believed
that people with stronger working memory filter out
distractions better and focus only on important infor-
mation at a given time. According to D.C. Glahn et
al. [18], a decline in working memory is the mainstay
for recurrent depressive disorders. No such changes
were found in patients with BD, which once again in-
dicates the differences in the psychopathology of the
disorders.

On the other hand, we found that the cognitive
flexibility parameters in the Stroop Color and Word
Test and psychomotor functions in the Go/No-go
tasks (the Go signal) were equally lower in patients
with BD and DE, compared with the normal values,
which indicates similar psychopathogenesis of these
disorders. Psychomotor function is related to the cog-
nitive concept of information processing speed. Man-
ifestations of psychomotor retardation may include
slow speech and a delay in motor activity. These
changes are symptoms characteristic of a depressive
state [19].

However, according to the results obtained, in pa-
tients with BD, a decline in the psychomotor speed
and poor inhibitory control were simultaneously
noted. These features may underlic manic (disrup-
tion of inhibitory control) and depressive (decreased
psychomotor speed) symptoms in patients with BD.
Cognitive flexibility is an ability to switch between
different tasks depending on changing conditions; it
plays an important role in a person’s ability to adapt
to the environment. According to the literature data, in
addition to promoting purposeful behavior, cognitive
flexibility is involved in the regulation of emotions,
and its impairment is typical of mood disorders [19,
20]. Cognitive flexibility is an important component
in the pathogenesis of BD and DE.
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CONCLUSION

Following the conducted study, important data
were obtained regarding the specifics of executive
dysfunction depending on the type of affective disor-
der. The presented data expand and supplement avail-
able information about the cognitive characteristics of
patients with BD and DE, which may be useful in clin-
ical practice and serve as a focus of future research.
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