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INFORMATION SYSTEM OF DETECTION OF EMOTIONAL AND COGNITIVE
DISORDERS IN PATIENTS WITH DISCIRCULATORY ENCEPHALOPATHY

Introduction. In modern conditions, there are topical issues of studying the mechanisms of
formation and specificity of clinical manifestations of discirculatory encephalopathy in the
able-bodied population. A large number of interrelated indicators that characterize emo-
tional and cognitive disorders, the analysis of which requires the use of mathematical meth-
ods and software, determined the need to develop an information system for the detection of
emotional and cognitive disorders in patients with discirculatory encephalopathy.

The purpose of the article is to develop a medical information system for the detection
of emotional and cognitive disorders in patients with discirculatory encephalopathy, which
increases the accuracy of diagnosis.

Materials and methods. The article uses mathematical statistics methods for processing diag-
nostic information, methods of mathematical modeling for constructing mathematical models for
detecting the likelihood of emotional disorders and identifying and determining the severity of cogni-
tive disorders in patients with discirculatory encephalopathy; methodical bases of construction of
information technologies in medicine at construction of information system of revealing emotional
and cognitive disorders in patients with discirculatory encephalopathy.

Results. During the writing of the article, a method was developed for detecting emo-
tional and cognitive disorders in patients with discirculatory encephalopathy, including the
definition of the likelihood of emotional disorders, the exposure vector for psychocorrection,
the detection of cognitive disorders and determining their severity, and predicting the further
development of cognitive disorders. A structural diagram of the medical information system
"CognitiveDE" has been developed, which determines the composition and purpose of its
main modules, and has allowed to develop a methodological basis for describing the interac-
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tion of the elements of the biological and technical subsystems. The software of the medical
information system "CognitiveDE" was verified, which showed the compliance of the results
of the individual stages of the system development with the requirements and restrictions
formulated for them.

Conclusions. Using the developed method for detecting emotional and cognitive disor-
ders in patients with discirculatory encephalopathy, based on developed mathematical mod-
els for determining the likelihood of emotional disorders and determining the severity of
cognitive disorders, allows correctly diagnosing emotional and cognitive disorders.

The presented medical information system can be used by doctors of the neurological
and psychiatric departments and medical psychologists to improve the accuracy and reduce
the time of diagnosis of emotional and cognitive disorders.

Keywords: medical information system, assessment method, cognitive and emotional
disorders, discirculatory encephalopathy.

INTRODUCTION

The cerebrovascular diseases (CVD) represent today a significant social and
economic problem throughout the world [1, 2].

In recent years there has been a persistent tendency of increasing the chronic
form of CVD (discirculatory encephalopathy (DEP)). In modern conditions,
there are topical issues of studying the mechanisms of formation and specificity
of clinical manifestations of DEP in the able-bodied population [1].

The majority of patients with organic and symptomatic mental disorders that
occur against the background of cerebrovascular pathology, marked cognitive and
emotional disorders (CD and ED) of varying severity. Disorders of mental activity
and negative psychological factors complicate the course of the disease, restoration
and rehabilitation processes, become one of the main causes of temporary disability
and disability of patients. Numerous studies have shown that more than 50% of
cases of mild cognitive impairment pass into one or another variant of dementia [2].

A large number of interrelated indicators that characterize CD and ED, the
analysis of which requires the use of mathematical methods and software, de-
termined the need to develop an information system for detecting cognitive and
emotional disorders in patients with DEP.

PROBLEM STATEMENT

Currently, a number of information systems are used in psychoneurological
practice. To identify and determine the degree of severity of the CD, information
system "TESTER" is intended [3], but it allows to forecast the further develop-
ment of this disorder and does not take into account the possibility of patients
having cerebrovascular diseases.

One of the computer systems for psycho-diagnostics is the SMOL-Expert
system [4], which is based on the SMOL-test, designed for psychological coun-
seling. The resources of this computer system allow for testing, processing re-
sults, maintaining a database and interpreting survey results. However, genera-
tion of a large number of variants of output of results, which the system issues,
significantly complicates the diagnostic process and lowers its accuracy.
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To determine the level of psychomotor development and control its dynam-
ics in children, the expert system "Longitude" is used. It should be noted that the
extended version of this system "Longitude +", which includes applied tech-
niques, through which psychological work is carried out with adolescents and
adults [5]. The disadvantage of this system is that it is designed to assess the
condition of a conditionally healthy person, i.c. it does not allow to objectively
assessing the mental state in patients with cerebrovascular diseases.

Automation of the process of conducting an outpatient card for patients in
the psychiatric and narcological department can be carried out using the auto-
mated "Map of the patient who has applied for psychiatric care", which greatly
facilitates the work of psychiatrists, especially young specialists [6], but it does
not automate data analysis on the patient's condition, namely, to identify and
determine the severity of ED and CD.

The "Aimedika" support system for making medical decisions (SSMMD)
forms a list of the most likely diseases, based on the data of more than 22 million
scientific articles on medical topics and the results of clinical practice in various
medical specializations [7]. However, the disadvantage of this SSMMD, due to a
rather impressive list of possible diseases, is the low accuracy of detecting and
predicting cognitive and emotional disorders in patients with DEP.

The use of neural network systems is a justified and promising direction in
predicting the development of the disease in patients with DEP, against the
background of a large number of clinical parameters that are among themselves
in a nonlinear connection. An example of this is the NeuroPro 0.25 hardware-
software complex [8], which allows to forecast the development of a DEP based
on the use of an artificial neural network. However, the diagnosis and prediction
of this disease with the help of this complex is difficult.

Thus, the analysis of the existing MIS has shown that at present a number of
known medical and psychological systems that allow to diagnose disorders of
the emotional and cognitive spheres in a CVD chronic form, but they do not
cover the entire specifics of these disorders, and accordingly they do not have
high diagnostic accuracy.

The purpose of this work is to develop a medical information system for
the detection of emotional and cognitive impairment in patients with discircula-
tory encephalopathy.

To achieve this aim, it is necessary to solve the following tasks:

- to develop a method for detecting emotional and cognitive impairment in
patients with discirculatory encephalopathy;

- to develop a structural diagram of the medical information system that al-
lows to identify emotional and cognitive impairments in patients with discircula-
tory encephalopathy, reflecting the work of all its modules.

MATERIALS AND METHODS OF RESEARCH

When developing the method for detecting ED and CD, the optimal sample size
was determined. So, with a reliability level of y = 0.95 and a maximum error of
5%, the required sample size was 236-350 people. For this study, a group of
350 patients aged 33 to 65 years was formed.
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All patients underwent examination, which used clinico-psychopathological,
clinical-anamnestic, psychodiagnostic, psychological, laboratory-diagnostic,
instrumental methods [1]. Thus, 135 indicators were obtained reflecting the so-
matic and psychoemotional state of health of patients with DEP.

The article uses mathematical statistics methods for processing diagnostic infor-
mation; methods of mathematical modeling for constructing mathematical models for
detecting the probability of ED and detecting and determining the degree of severity of
CD in patients with DEP; methodical bases of construction of information technolo-
gies in medicine when building an information system for detecting cognitive and
emotional disorders in patients with discirculatory encephalopathy.

DEVELOPMENT OF A METHOD FOR DETECTING EMOTIONAL
AND COGNITIVE IMPAIRMENT IN PATIENTS WITH DEP

To analyze the development of DEP, it is necessary to perform a number of interre-
lated steps: determining the likelihood of occurrence of ED, identifying the impact
vector for conducting psychic correction, identifying CD and determining their sever-
ity, predicting the further development of CD in patients with DEP.

Let there be some set of patients with DEP:

Q:{CIJ'},

where j=1m — patient serial number.

Let there also be a finite set X of n possible indicators of the state of patients
with DEP:
X =1{x,

where [ =1,n — state index number.
X is the union of two subsets:

X = XPSY UXD[AG ,

yPSY yDIAG

where — subset of psychological indicators, — subset of somatic indices.
As the values of these parameters in the j-th patient are different, the subset
of the values of the psychological state g; of the patient is defined as

PSY PSY
xSV cx;, |kt |

=82, a subset of the values of the indicators of the somatic

state as XJDIAGch,

X})IAG| =53.

In determining the emotional status, depending on the indices X, each pa-
tient g; can be attributed to one of two groups of a finite set L= {lv}, where

y=12 — group number. So, /; — absence of ED, /, — presence of ED.
To assign g; to one of the classes of a finite set L, it is necessary to construct
a mathematical model defining the projection:

P
X, —Lsr:g; e fp),
where P — probability of the jth patient falling into one of the two groups.
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In determining the cognitive status, depending on the indices X, each patient g;
might be attributed to one of the three groups of a finite set B = {bg }, where g =13

— group number. So, b; — absence of KH, b, — lungs KH, b; — moderate KH.
To assign g, to one of the classes of the finite set B, it is necessary to con-
struct a mathematical model defining the projection:

X, 5B, e ByJF),

where F'— the values of the functions of the j-th patient in the g-th group.

Observations were made on m objects, each of which is characterized by the
n-dimensional vector of features.

For each g, it is known that it belongs to one of the two groups /; or /5, in
addition, the same patient belongs to one of the three groups b;, b, or b;.

Thus, the task is as follows: to develop a method based on the model for
identifying the probability of ED, allowing for the implementation

X i= (xl,xz,...,xn) newly admitted to the examination of the patient refer it to

one of two groups /; or /,, and the model, determining the degree of severity of
CD, which allows the patient to be assigned to one of the three groups b;, b, or
b; for the realization of the same X..

The method of detecting emotional and cognitive impairment in patients
with DEP consists of a number of stages.

At the first stage the data array was formed X = {X;;}, where x; — the value
of the ith indicator of the state of the jth patient.

At the second stage, all quantitative, nominal and ordinal indicators of the
patient's condition were subject to normalization and coding.

To bring the selected indicators to a single scale, linear scaling formulas
were used:
for indicators like "the less, the better":

3= i = X'iin .
T 1
x,max _x,min ( )
for indicators like "the more, the better™:
x,max —Xjj
o y
Y=o (2)

x,max X min
where x;; is the normalized ith index of the jth patient, x; is the eigenvalue of the

ith parameter of the jth patient, x',;, and x',,,, are respectively the minimum and
maximum possible value of the indicator.
Thus, in this case, x; € [0,1] the best state indices for the jth patient corre-

spond to zero, and the worst for the unit.
The third stage of the method was the determination of the probability of
ED on the basis of the logistic regression model [9].
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The probability of occurrence of ED was determined by the formula:

p=_°

3
1+e4’ ®
where d = -19,26 + 0,82 Xj; - 0,50 X, + 0,94 X3; - 0,46 X4+ 0,96 Xs; - 1,53 X +
+ 1,60 X7, X;; — trustfulness-suspicion, X, — straightforwardness-diplomacy,
X3 — level of fibrinogen, X,; — anxiety, X5; — depression, Xs; — psychosocial
stress indicator and X7, — blood glucose level [9].

At the fourth stage of the method, signs were identified that required prior-
ity correction.

Included in the mathematical model of determining the probability of occurrence
of ED indicators were ranked and cut off those whose level was from 0 to 0.5.

Xjj = {Xij

where fij — ranked indicator.

)eij > 0,5}, 4)

To determine the optimal set of features that require an initial correction, the
product of the sensitivity of each feature f; with its value Yij was calculated:

* * ok * ~
xij = (xlj,xzj,...,xnj), n= M(xl]),

xij =By - xy, (5)

* *
Xij < Xiji
where M — cardinality of the set of indices of the calculated exponents.
The calculated optimal vector of influence on the emotional state of the pa-
tient made it possible to conduct a psycho-correction quickly and qualitatively.
The fifth stage of the method was the identification and determination of the

degree of severity of CD based on the construction of discriminant functions [1].
F(X)=4,61+1,65- 4, +132- Ay ; +1,67- A3, —024- Ay ; +142- A5 ; —

6
—131- Ag; —2.04- Ay ; +107 - Ag; =092+ Ag; — 232+ Ay ; +144- 4y ; ©

Fy(X)=-2357+0,29-4,; +0,68- 4y ; —0,06- A3 ; +0,28- 44 ; +0,10- ds; +

+0,57- A6] +1,77- A7] -0,53- A8J -0,14- A9] +1,25- Al()j -0,75- Al 1/ (7)
where 4,; — stage of DEP, 4 is the depression index, 43 — anxiety index,
A4 — physical functioning, 4s; — probability of ED, 4s — psychological
health, 47, — systolic pressure, Ag; — diastolic pressure, 4o, — number of red
blood cells, 4,; — speed erythrocyte sedimentation, 4;,; — prothrombin index,
F)and F, — values of canonical discriminant functions [1].

At the sixth stage, a forecast is given for the further development of CD, us-
ing the Wald sequential analysis method [10].

After achieving the result of algebraic summation of the DK values of the threshold
amount, which is + 12.78 points, a favorable or unfavorable current is predicted CD [11].
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At the seventh stage, a diagnostic conclusion is formed. Based on the calcu-
lated values of the probability of ED and discriminant functions, it is determined
whether a particular patient belongs to one of the groups /, and b,.

DEVELOPMENT OF THE STRUCTURAL SCHEME OF MIS,
ALLOWING TO IDENTIFY ED AND CD IN PATIENTS WITH DEP

The developed method is the basis for MIS, which allows to identify ED and CD
in patients with DEP. This system is an independent software and hardware tool
that allows in the dialog or batch mode to process information and get all the
necessary input data in the form of screen or printed forms.

The structural diagram of the developed information system " CognitiveDE"
for a psychiatrist (doctor-psychotherapist, medical psychologist) (Fig. 1) is a
logically linked interaction of the biological and technical subsystems.

The collection of information about the patient's condition is carried out as a re-
sult of clinical, psycho-pathological, clinical-anamnestic, psychodiagnostic, labora-
tory-diagnostic and instrumental studies, using diagnostic and laboratory-analytical
equipment. The received information enters the information input module, where the
initial set is formed, which is transmitted to the information processing module.

Technical subsystem Biological subsystem
Information Doctor S Patient
output block
A
Diagnostic and
laboratory-analytic
Report equipment
generation unit
Information input module
Decryption unit ~
Registration of
1 patient information
Prognosis of the
risk of developing
cognitive
disorders l
Detection of Information processing module
cognitive
disorders Encryption unit Information
T processing unit
Determination of
the optimal vector
of influence i
Determining the - >
likelihood of Database
emotional disorders
Data analysis module
Personal computer

Fig. 1. Structural scheme of MIS of ED and CD detection
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The information processing module encodes information about the patient's
condition and encrypts its passport data. As the most effective algorithm for
protecting information, a symmetric algorithm of block-based AES encryption
was chosen, which allowed to ensure confidentiality and prevent violation of
data integrity and distortion.

Further, the processed data falls into the database. The developed database
is characterized by a large amount of textual and numerical information about
the patient's somatic and psychic emotional state.

At the stage of conceptual database design, entities were identified, between
which there are one-to-many relationships. At the stage of physical database
design, a data schema model was developed.

The database developed is open and cross-platform, which allows us to
speak about the universal organization of its structure for solving problems of
automating the diagnostic process of similar diseases.

Then the data goes to the data analysis module, where on the basis of the
developed method, CD and ED are detected in patients with DEP, and the results
obtained in this module are stored in the database for storage.

Then, in the decryption unit, the patient's patient data is restored by inverse
transformation, using the same AES algorithm.

Then the information goes to the report generation unit, after which an opin-
ion is generated, which is passed on to the specialist for the final acceptance of
the medical decision.

To work with the system, a convenient and easy-to-use interface has been
developed that makes it possible to register patients in an accessible form, to
enter the results of surveys, to conduct psychological testing, etc., which is im-
portant in the work of medical personnel (Fig. 2).

The developed MIS "CognitiveDE" was implemented using an object-oriented
Java programming language using the MySQL database management system.

HiOpMAIIHONHAS CHCTEMA ONpENieTIenns
TICHXOCOMATHICCKHX, THIHOCTHBIX
M IICHXOMMOLHOHATLHBIX PaccTpolicTs

Fig. 2. Dialog windows of the "CognitiveDE" system
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Table 1. The results of the detection of emotional and cognitive impairment in
patients with discirculatory encephalopathy

T 14 Vs
ny % ny % ny %
175 3 5,08 £ 0,29 3 5,17+0,30 2 3,45+0,24

QUALITY CONTROL OF SOFTWARE DEVELOPED BY MIS

The usefulness of MIS "CognitiveDE" was tested in practice in the determination of
emotional and cognitive impairment in 175 patients () with DEP who were hospital-
ized in the Kharkov Regional Clinical Psychiatric Hospital No. 3 (59 people made a
test sample (7), and 116 — two validation samples (V7 and V7)), each patient under-
went psychodiagnostic and laboratory-instrumental studies, in each of the samples a
number of patients were identified who had erroneously detected emotional and/or
cognitive impairments spheres (7,) and percentage of these errors (%).

The results of detection of ED and CD, obtained with the help of the devel-
oped system "CognitiveDE", showed that 167 patients out of 175 had the correct
violations of emotional and cognitive spheres (Table 1). The accuracy of these
violations was 95.43 £ 0.16%.

The quality of the software MIS "CognitiveDE" was tested using the demo-
version of the program JHAWK version 6.0.

For the system level, the average cyclomatic complexity for all AVCC
classes was 1.13, which indicates a good result, because AVCC < 5 indicates a
simple class [11]. The metric of the aggregate number of Halstead errors
(HBUG) was tested, which showed the possibility of detecting a 3.52 error in the
program code. This result indicates a quality software. Another important system
metric is the program accompanying index (MI), the value of which is more than
100, which shows a high level of program maintenance [11].

Thus, the MIS has been developed to detect cognitive and emotional disorders in
patients with DEP, which allows to improve the quality of diagnosis of CD and ED,
and to reduce the time spent for this. The structural diagram of MIS " CognitiveDE"
shows logically connected by interaction of biological and technical subsystems. The
conducted testing of the system software showed its high quality.

CONCLUSIONS

We developed a method of detecting violations of the emotional and cognitive pa-
tients with circulatory encephalopathy, based on a mathematical model for determin-
ing the likelihood of emotional disorders, including such factors as: the credulity-
suspicion, straightness-diplomacy, fibrinogen level, anxiety and depression, psycho-
social stress index and the level of glucose in blood and correctly classifying /, group
with a probability of 0.949, and a mathematical model to identify and determine the
degree of severity cognitive disorders consisting figures step circulatory encephalo-
pathy, depression and anxiety, physical functioning, emotional disturbances prob-
ability, psychological health, systolic and diastolic blood pressure, red blood cell
count, erythrocyte sedimentation rate, prothrombin index which correctly classifies
b, group with a probability of 0.973.
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A structural diagram of the medical information system " CognitiveDE" has

been developed, which determines the composition and purpose of its main
modules, and has allowed to develop a methodological basis for describing the
interaction of the elements of the biological and technical subsystems. Presented
information system can be used by physicians of neurological and psychiatric
offices and clinical psychologist to improve accuracy and reduce diagnosis time
emotional and cognitive disorders.

The verification of software medical information "CognitiveDE" system

which has shown compliance with the requirements of the results of the individ-
ual steps of the system development and limitations set forth for them was held.
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NHOOPMAITMOHHASL CUCTEMA BbIIBJIEHMS SMOLIMOHAJIBHBIX
N KOTHUTUBHLIX HAPYIIEHUW Y ITALHUEHTOB
C IUCIUPKYJIATOPHOU SHUED®AJIOITATUEN

Beseoenue. B coBpeMEHHBIX YCIOBUSIX aKTyaJbHBIMH SIBJISIIOTCS BOIIPOCHI BBISIBJICHHS IMO-
[IMOHAIBHBIX M KOTHUTHMBHBIX HapylleHMH Ha (oHe 1epeOpoBacKyIApHBIX 3a0o0jeBaHUI
XpOHHYECKOH (OpMBI. BoJbIIOE KONMMYECTBO B3aMMOCBSI3aHHBIX MOKa3aTelel, XapaKkTepH-
3YIOLIMX AMOLMOHANBHBIE 1 KOTHUTHBHBIE HAPYILIECHHUS, aHAIN3 KOTOPEIX TpeOyeT mpuMeHe-
HUSI MAaTEMaTHYECKHX METOJOB M MPOTPAMMHBIX CPEJICTB, ONPENEIHIO HEOOXOAUMOCTh pa3-
paboTKH MHGOPMALMOHHOM CUCTEMBI BBIIBICHHS SYMOLMOHAIBHBIX M KOTHUTUBHBIX Hapylle-
HH y MAIIMEHTOB C JUCHUPKYISTOPHOH 3HIEedanonaTuei.

IJeny — pazpaboraTh MEAUIMHCKYIO MH(OPMALMOHHYIO CHCTEMY BBISBICHHUS KOTHHU-
TUBHBIX U YMOIMOHAJIBHBIX HapyIIeHUH Y MAlMEHTOB ¢ JUCLUPKYIATOPHOH 3HIIEdanonaTu-
eif, TT03BOJIAIONIEH TOBBICUTh TOYHOCTh THATHOCTHKH.

Mamepuanvt u memoost. B craTbe HCTIONB30BaHBI METOIBI MATEMATHIECKOH CTATHCTHKH, Ma-
TEMaTUIECKOTO MOJICITMPOBAHNSI X TIOCTPOESHHUSI HHA)OPMAIIMOHHBIX TEXHOJIOTUIA B ME/TULIMHE.

Pesynomamul. Pazpabotan MeToJ BBISABICHHS HapyIICHHH MOLMOHAJIBHOW M KOTHH-
TUBHOM cephl y NAMEHTOB C AUCLUPKYIITOPHON sHIedanonaTiel, BKIIOUaoIHi onpee-
JICHUE BEPOATHOCTH BO3HHKHOBEHHs >MOLIMOHAJBHBIX HapyIIEHWH, BBHIABICHUE BEKTOpa
BO3JCHUCTBUS JUIS HPOBEACHUS ICHXOKOPPEKIMH, BBISIBICHHE KOTHUTUBHBIX HAapyLIEHHH U
OIIpeZIeIeHHE MX CTENEHH TSHKECTH, IPOrHO3UPOBAaHNUE JaTbHEHIIEro pa3BUTHS KOTHUTHBHBIX
HapymieHni. Pa3zpaborana CTpyKTypHas cxeMa HH(MOPMAIMOHHON CHCTEMBI, ONpEIelCHBI
COCTaB W Ha3HAYEHHMsI €€ OCHOBHBIX MOJYJIEH, UTO MO3BOJNIMIIO pa3paboTaTh METOIHYECKYIO
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0a3y JJIs OIKMCaHUs B3aMMOJICHCTBHS 3JIEMEHTOB OMOJIOTHYECKOW Y TEXHUYECKOM MOJICHCTEM.
ITpoBeneHa oleHKa KayecTBa pa3pabOTaHHOIO IPOrPaMMHOIO OOECHEYEHUs] MEIULIUHCKON
uHpopmaImoHHo# cucteMsl «CognitiveDEy.

Bbieoowt. Vicnions3oBanue pa3pabOTaHHON METUIMHCKOW HH(GOPMAIIMOHHON CHCTEMBI
«CognitiveDE» BbISIBIIEHHS KOTHUTHBHBIX W SMOLMOHANBHBIX HAPYIICHHH Yy TAIMEHTOB C
JUCLIUPKYJISITOPHOU 3HIEe(danonaTueif, B OCHOBY KOTOPOW IOJIOKEH IPEJIOKEHHBIH METOJ
OLICHKH JUCIMPKYISTOPHOM SHIE(aTonaTHH, MO3BOJIET MOBBICHTh Ka4e€CTBO HATHOCTHKH
SMOLMOHAIBHBIX U KOTHUTUBHBIX HAPYLICHUH U COKPATUTh 3aTpauylBaeMoe JJIsi 3TOro BpeMsl.

Knrouesvie cnosa: meduyunckas ungopmayuonnas cucmema, Memoo OyeHKu, KOSHUMUGHble u
IMOYUOHANbHYIE HAPYUEHUS, OUCYUPKYIAIMOPHAS IHYEDATONAmusl.
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IHOOPMAILIMHA CUCTEMA BUSBJIEHHS EMOLIIMHUX
I KOTHITUBHUX ITOPYHIEHB ¥V XBOPUX
HA JUCHUPKVYJIATOPHY EHIEDAJIOITATIIO

Bcmyn. B cydacHHX yMOBax akTyaJbHUMH € IUTAHHS BUSBIICHHS €MOLIHHMX 1 KOTHITHBHUX
NOpYIICHb Ha TJi 1epeOpOBaCKYISIPHUX 3aXBOPIOBaHb XPOHIYHOI (opmu. Bennka KinbKicTh
B3a€MOIIOB'SI3aHUX TOKA3HMKIB, AKi XapaKTEPU3YIOTh EMOIiHHI 1 KOTHITHBHI MOPYIICHHS,
aHaJli3 SKMX BHMarae 3aCTOCYBaHHS MaTeMaTHYHHX METOJIB i MPOrpaMHUX 3aco0iB, BU3HA-
YHJI0 HEOOXIHICTh PO3p0o0OIIeHHs 1HGOpPMAIIIHHOT CHCTEMHU BUSBICHHS EMOIIIHUX 1 KOTHITH-
BHUX IOPYILEHD Y MAII€HTIB 3 TUCIHUPKYIATOPHOIO eHIledantonarieto.

Mema. Po3pobneHHs MenuuHOi iHGOPMAIIAHOT CHCTEMU BHUSBJICHHS KOTHITHBHHX i
EMOLINHKUX MOPYILICHb Y MAalli€HTIB 3 JUCHUPKYIATOPHOI EHIE(aIONaTier, Mo JT03BOJIIE
M ABUIIATH TOYHICTh JIarHOCTHUKHU.

Pezynbmamu. Po3pobiieHO0 MeTON BHSIBICHHS TMOPYIICHb €MOIHHOT Ta KOTHITHBHOI
chepu y MAll€HTIB 3 IUCHHUPKYJIATOPHOI eHIedanonariero, sKHi BKIOYAE BHU3HAYCHHS
HMOBIPHOCTI BHHUKHEHHS €MOLIHHUX MOpYIIEHb, BUSABICHHS BEKTOpa BIUIUBY JUIS IIPOBE-
JICHHST ICUXOKOPEKIIii, BUSBICHHS KOTHITUBHUX MOPYIIEHD i BU3HAYECHHS X CTYIMEHS TSHKKOC-
Ti, IPOTHO3YBaHHS NOAANBIIOT0 PO3BUTKY KOTHITUBHHUX NOPYIIeHB. PO3pOOIEHO CTPYKTYPHY
cxeMy iHpopMaLiiiHOI CHCTEMH, BU3HAUEHO CKJIaJ i NpU3HAYeHHS 11 OCHOBHUX MOXYJIB, IO
JTO3BOJIMJIO PO3POOUTH METOIUYHY 0a3y JUIs ONKCY B3a€MOJIIl €lIeMEeHTIiB 0ioyoriyHol Ta
TeXHI4HOI migcucrem. [IpoBeicHO OLIHIOBaHHS SKOCTI pO3pO0JIEHOTO MTPOrpaMHOro 3ade3re-
YeHHs MeIUUHOI iHpopMatiitHoi cuctemu «CognitiveDE».

Bucnoseku. BukopuctanHs  po3poOieHoi Mean4HOi  iHpOpMamiiiHOT — cucTeMu
«CognitiveDE» BUSIBJICHHS KOTHITHBHHX 1 eMOIIITHUX MTOPYIICHb Y MAIlIEHTIB 3 TUCIIUPKYJIS-
TOPHOIO CHIIe(ATIONaTie0, B OCHOBY SIKOI IOKJIAJCHO 3alpOIOHOBAHHI METO[| OLIiHIOBAaHHS
JUCHHUPKYIISITOPHOI eHIedanonarTii, 103BOJsI€E MiABUITUTY SKICTh TIarHOCTHKH €MOIIHHUX i
KOTHITUBHHX HOPYIIEHb i CKOPOTUTH BHUTpaueHHH HA e Yac.

Knrwuoei cnosa: meduuna ingpopmayitina cucmema, Memoo oyiHOBAHHS, KOSHIMUBHI ma
eMOYIUHT NOpYULeHH S, OUCYUPKYTISIMOPHA eHYeDaronamis.
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