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APPLICATION OF DIGITAL TECHNOLOGIES
TO STABILIZE HUMAN EMOTIONAL STATE

Modern digital technologies can play an important role in supporting mental health, in par-
ticular in reducing stress levels and correcting emotional disorders. The paper considers an
approach to creating a mobile software application that implements psychological self-help
techniques, in particular breathing techniques, grounding, bilateral stimulation and EMDR-like
exercises. The methodological basis, structure of functional modules and features of the pro-
totype implementation based on Unity and C# are presented. The advantages of using digital
technologies for operational support of the emotional state of users are substantiated.

Keywords: digital technologies, mobile application, emotional state, stress disorders, EMDR,
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Introduction

In the modern world, society faces a large list of challenges that affect
the psychological state of a person. The level of stress is rapidly increasing
under the influence of social, economic, informational and military fac-
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tors. The problem of stabilizing a person’s emotional state acquires par-
ticular significance in Ukraine, where, due to military operations in the
country and various stress factors associated with them, Ukrainians face
significant psychological problems [1].

A person’s emotional state is directly related to physical and mental
health. It significantly affects interpersonal relationships and the ability to
make informed decisions, which in turn affects the quality of life of both
an individual and, in turn, the country as a whole. The consequences of
long-term chronic stress cause negative changes at the transgenerational
level, when people who have not personally encountered certain trau-
matic situations, but are descendants of those who have experienced
long-term chronic stress, have an increased susceptibility to psychoso-
matic diseases, such as type 2 diabetes, hypertension, etc. [2].

The vast majority of Ukrainians have been directly or indirectly affec-
ted by the war, which has led to the spread of symptoms of stress, anxiety
and PTSD. Therefore, the problem of stabilizing a person’s emotional
state is currently extremely relevant. However, due to military operations
in Ukraine, traditional psychological help is not always available due to
limited resources and specialists, and there are also historically psycho-
logical barriers to seeking help [3, 4].

An effective solution to this problem is the integration of the latest
computer technologies with the tasks of human health care: virtual
“therapists” based on Al, feedback systems (biofeedback) help a person
control their physiological processes using sensors and computer analy-
sis, etc. [5, 6].

One of the most common areas of implementation of digital technolo-
gies is the development and use of software applications for mobile
phones. Using a mobile application to stabilize the emotional state is pos-
sible in cases where direct communication with a psychologist at the mo-
ment is impossible or undesirable from the user’s point of view. A person
can turn to the application at any convenient time for him. In addition, the
application often does not require an Internet connection, since it is down-
loaded directly to the user’s phone. The format of the mobile application
allows for the programmatic implementation of various methods and
techniques of psychological self-help that have scientific justification and
proven effectiveness. That is, the use of digital technologies in the form of
a mobile application provides:

* accessibility and autonomy;

* anonymity;

* the possibility of quick self-help;

* integration of scientifically based psychotherapeutic techniques, etc.

Digital tools, in particular mobile applications, are becoming an effec-
tive means of supporting mental health due to the possibilities of inter-
activity, user adaptation and continuous availability [5].
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Methodological Basis of the Application

Mobile applications for psychological assistance to military personnel
and veterans are being developed in different countries of the world,
where they understand the importance and relevance of the problem. In
Ukraine, this approach is also attracting increasing attention from both
psychologists and information technology specialists. Such applications
have very different functionality and offer users many different indivi-
dual techniques [6-8].

The methodology of the prototype we developed is based on a com-
bination of modern psychological self-regulation techniques that have
proven effectiveness in reducing stress levels. These include:

* breathing exercises (in particular, the “square breathing” technique),

* grounding methods,

e awareness and assessment of the current emotional state,

e EMDR-like exercises and bilateral stimulation,

* Elements of art therapy,

* techniques of positive psychology, etc.

These techniques are adapted to the digital format, which allows
them to be used in the form of interactive exercises with visual support.
The phased implementation provides a logical structure of the “therapeu-
tic mini-session”.

The application can also be used to develop self-help skills and self-re-
gulation of the emotional state by the user as a preventive measure or a
kind of psychological simulator. The target audience includes a wide
range of adults who have experienced stressful traumatic situations.

Structure and Functional Component
of the Application

To create an effective application for stabilizing the emotional state, it is
important to introduce several key elements.

* The application should have a convenient, intuitive structure, with
a user-friendly interface, so that the user can easily understand and navi-
gate the various components.

* The application should provide basic information about the tech-
niques (psychological techniques), their application, and the mechanisms
underlying the reaction to these methods.

* The key aspect (main functional part) is the software implementa-
tion of practical methods, simple exercises based on various psychological
techniques (breathing, meditation techniques and relaxation, drawing,
etc.), which the user can perform himself, and which help reduce the level
of stress and anxiety, contribute to the stabilization of his emotional state.

* The application should provide users with statistics, the ability to
track their progress.

* The software implementation should be such that it allows easy in-
tegration of additional functions and the possibility of updates.
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To meet these requirements, the prototype application is organized
into a sequential structure of certain functional elements. Each element
of this structure provides a logical and consistent way to use the appli-
cation and allows the user to quickly find and launch the necessary func-
tions.

The prototype of the mobile application is implemented using Unity
and C#, which ensures cross-platform and ease of implementation of in-
teractive components.

Structure and Functional Component
of the Application

To create an effective application for stabilizing the emotional state, it is
important to introduce several key elements.

¢ The application should have a convenient, intuitive structure, with a
user-friendly interface, so that the user can easily understand and navi-
gate the various components.

e The application should provide basic information about the tech-
niques (psychological techniques), their application, and the mechanisms
underlying the reaction to these methods.

e The key aspect (main functional part) is the software implementa-
tion of practical methods, simple exercises based on various psychological
techniques (breathing, meditation techniques and relaxation, drawing,
etc.), which the user can perform himself, and which help reduce the level
of stress and anxiety, contribute to the stabilization of his emotional state.

e The application should provide users with statistics, the ability to
track their progress.

e The software implementation should be such that it allows easy
integration of additional functions and the possibility of updates.

To meet these requirements, the prototype application is organized
into a sequential structure of certain functional elements. Each element of
this structure provides a logical and consistent way to use the application
and allows the user to quickly find and launch the necessary functions.

The prototype of the mobile application is implemented using Unity
and C#, which ensures cross-platform and ease of implementation of
interactive components.

For the effective functioning of the application, the following features
have been implemented:

e asynchronous event processing,

e use of animated objects for exercises,

e ability to save data locally without access to the Internet,

e support for an updatable modular structure.

The application architecture is divided into the following modules.

The main menu functions as an interactive hub, providing access to
the application components:

e information block,
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&= e therapeutic session,

e statistics,

e emergency options.

Fig. 1 and 2 shows the structure of
the mobile application.

The main menu is the main interac-

tive hub, from which the user has access
@ @ to all functional parts of the application
\ ) and can choose their further actions.

Main menu

Information Therapy  Statistics The information block contains brief
blok session explanations of the methods and rules
Fig. 1. Application components for their use, plays the role of psychoed-

ucation, increasing the effectiveness of

self-help. A separate Statistics block stores the history of sessions and allows
you to track the dynamics of the user’s emotional state.

The therapeutic session of the application consists of three stages:

¢ Understanding the stressful situation — to achieve the goal, the user
is offered a sequence of well-known techniques that are used in particular
when psychologists work with military personnel and veterans;

¢ Grounding; breathing; self-assessment of psychological state; work
with negative emotions; EMDR-like exercises and bilateral stimulation;

e Finding internal resources — the next stage in the work;

e Breathing; assessment; identification of positive emotions; visuali-
zation of resource words; EMDR-like exercises and asymmetrical tapping;

e Consolidation of positive changes occurs through sequential execu-
tion of exercises: the “treasure” technique; drawing; EMDR-like exercises
and asymmetrical tapping; self-assessment of emotional state; motivation-
al message.

To implement each stage of the session, digital analogues of psycho-
logical techniques were used, in particular:

* animation for synchronization of breathing, which greatly facilita-
tes the execution of the exercise and improves the effect;

User enters
the application

' Brief explanation
Main menu of the techniques
for users

A 4
A 4

Helpline

\4

A 4 A 4

Statistics
L| Therapy session and information
about the user

Fig. 2. Application struc-
ture
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* algorithm for moving dots on the screen for EMDR-like exercises
and bilateral stimulation;

* interface for working with negative emotions with the function of
“crossing them out”;

* interactive field for drawing, as one of the options for atrtherapy;

* interface for defining and saving “resource words”;

* reinforcement of exercises with tapping with variable asymmetry.

Such solutions provide a high level of user engagement and enhance
the psychotherapeutic effect, as they activate physiological processes, in-
fluencing the parasympathetic nervous system.

Prospects for the Development of an Application
for stabilizing a Person’s Emotional State

Further application of modern digital technologies in the development
of applications for stabilizing a person’s emotional state involves:

* integration of an AI module for personalizing therapy;

* implementation of adaptation algorithms for selecting exercises
and psychological techniques;

* gamification and improvement of the visual component and UX;

* use of biometric data (heartbeat, breathing, etc.) to monitor the us-
er’s physical condition;

* expansion of functional capabilities for statistical analysis;

* expansion of the security system and data encryption;

* the possibility of cloud synchronization (at the user’s request).

Such extensions will increase the efficiency of the application and
expand the range of its users.

Conclusions

Mobile digital tools can play a significant role in supporting mental health,
especially in the context of growing social challenges. The created proto-
type effectively combines modern digital technologies with well-known
methods of psychological self-help. Its feature is the implementation of a
well-thought-out sequence of psychological techniques and exercises
that are used in the practice of both Ukrainian and foreign specialists
when working with military personnel and veterans. The mobile applica-
tion is an accessible tool for reducing stress levels and stabilizing the emo-
tional state. This is achieved through interactivity and visual support,
adaptability and modularity, and the possibility of autonomous work
without the Internet. However, it should be noted that using the appli-
cation does not replace professional psychotherapy and can only serve as
an auxiliary and preventive tool.
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3ACTOCYBAHHS LIM®POBMX TEXHOJIOT TN
JJTs1 CTABUTI3ALIIT EMOLIIMIHOTO CTAHY JTIOAVHM

Beryn. Cyuachi nmdposi TeXHOJIOTIT MOXKYTh BiflirpaBaTyi BayK/IMBY POJIb Y IITPUIM-
11i IICUXiYHOTO 3/I0POB s, 30KpeMa y 3MeHIIIeHHi piBHsI cTpecy Ta KOPeKIlii eMOLiHX
posnamis. Y cTaTTi pO3mISHYTO MiAXif, H0 CTBOPEHHS MOOUIBHOIO IIPOrpaMHOrO 3a-
CTOCYHKY, B SIKOMY peasli30BaHi MeTOIVKM IICVIXOJIOTidHOI CaMOIOIIOMOLIY, 30KpeMa
TeXHIKVM [OVXaHHs, 3a3eMJIeHHs, OblarepayibHOI cTmMysranil Ta EMDR-momiOHMX
BIIpaB.

Merta. [JocrnignTnt 3agaqy po3po0sieHHsI MOOUIBPHOIO IIPOrpaMHOIo 3aCTOCYHKY,
B IKOMY OY/IyTb peali3oBaHi METOAMKM IICHXOJIOTiYHOI CaMOJIOTIOMOT M, 30KpeMa Tex-
HIKM IVIXaHHS, 3a3eMJIeHHs, OUIaTepasTbHOI CTVMYJISIIIT TOIIIO.

MeTtomm. PeaisoBaro iHTerpariito HOBITHIX KOMII FOTEpHIMX TeXHOJIOTIN 3 3aza-
JaMV OXOPOHU 3/T0POB’ < JIFOIIVMHY, a caMe — BipTyasIbHi «TepaneBT» Ha ocHosi LI,
CYICTEMVI 3BOPOTHOTO 3B’ 3Ky (biofeedback), siki moriomMaraioTh JIOOVHI KOHTPOJIIOBATHI
cBoI (iziosoriuni Iporiecyt 3 JOIIOMOTOI0 IaTYMKIB i KOMII JOTepHOT0 aHaJli3y TOIIO.
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PesynbraTi. HaBeeHO MeTO0JIOTIUHY OCHOBY, CTPYKTYPYy (OYHKIIIHUX MOAY-
J1iB 1 ocobrmBoOCTi peartizanii mpoToTuity Ha 6asi Unity Ta C#. OGrpyHTOBaHO IIepeBa-
I'l BUKOPWUCTaHHS IVMPOBUX TeXHOJIOTIN [JIsl OllepaTUBHOI MiATPUMKI eMOIIiITHOTO
CTaHy KOPVCTYBayiB.

BucHoBKkm. CTBOpeHU IPOTOTNUII e(PEKTUBHO IOEAHYE CydacHi 11 posi Tex-
HOJIOTITI i3 BiTOMVIMY MeTOIaMVI IICVIXOJIOTiYHOT CaMOIOIIOMOI. oro ocobmBicTIo €
peatizallig IIpoayMaHOl ITOCIIIOBHOCTI TICMXOJIOTIYHMX TEeXHIK Ta BIIpaB, dKi BUKO-
PVICTOBYIOTBCS B IPAKTUIIL 9K YKPaiHCHKMX, TaK i 3aKOPIOHHMX CIIeliasIicTiB 11/ yac
poboTu 3 BiricbKOBVMM Ta BeTepaHamit. MoOUIbHMII 3aCTOCYHOK € JOCTYIIHUM iHCTPY-
MEHTOM 3HVDKeHHsI piBHs CcTpecy Ta cTabiiizamii emonirHoro crany. Le nocsAraerbces
3aBISAKM 1HTepaKTMBHOCTI 1 Bi3yasIbHIN IIATPWMIL, aganTMBHOCTI i MOJYJIBHOCTI,
MO>JIVBOCTi aBTOHOMHOI poboTn 0e3 iHTepHeTy To1m0. [TpoTe HeoOXinHO 3ayBaxmTH,
110 BUKOPWCTAHHS 3aCTOCYHKY He 3aMiHIOe IpodeciiiHy IicuxoTepariio i Moxe ciIy-
ryBaTVI JIVIIIe SIK JOIIOMDKHII Ta IIPeBeHTVBHMIL 3aci0.

Karouo8i croBa: yudpobi mexnosoeii, MoOiLAGHULL 3ACHIOCYHOK, eMOYTUHULL cmat, cmpecobi
posaadu, EMIDR, Unity, ncuxoioeiuna camodonomoea.
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