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NEW DIGITAL OPPORTUNITIES IN DIAGNOSIS AND PREVENTION OF STUDENTS’ MENTAL HEALTH
Goncharova GA &
Institute of Correctional Pedagogy of the Russian Academy of Education, Moscow, Russia

The article deals with new digital opportunities in diagnosis and prevention of health and well-being of students that also create principally new conditions for getting
education. Use of digital traces, big data, machine learning and computer modelling in diagnosis results in obtaining important data about mental health of students to
examine their behavior, physical activity, emotional condition and a wide specter of personal traits in detail. Quantitative methods combined with big data and artificial
intelligence (Al) technologies are utilized to anticipate certain neurological and mental diseases. They allow to overcome limitations of traditional research methods and
expand the opportunities of modern education by changing the educational process based on the analysis results and adapting them to the student’s current state
and development. When digital technologies are moderately used under certain conditions, they (chat-bots, applications and other online resources) can be utilized as
preventive activities, estimating one’s health, improving social and psychological well-being and interactions by transforming the educational process.
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HOBbIE BOSMO>XHOCTU L®POBbLIX TEXHOJIOMM B AUATHOCTUKE N MPODUIIAKTUKE
NMCUXMNYECKOI'O 340POBbA OBYHAIOLLINXCA

I A. ToH4aposa =
VIHCTUTYT KOpPEKLWOHHOW Nefarorkiu Poccuiickoi akagemmn obpasosanmst, Mockea, Poccus

B cTaTbe packpblBaloTCs HOBbIE BO3MOXXHOCTU LMPOBBIX TEXHOMOMMIA B BOMPOCAX AMarHOCTUKIA 1 MPOUNaKTKy 3L0poBbs 1 6naronosy4mnst 00yHatoLLmXCs,
KOTOPbIE TAKXKE CO3AAI0T MPUHLMNMASBHO HOBbIE YCNIOBUA A5t MOSyHeHMs 06pa3oBaHus. /Icnonb3oBaHvie B AMarHoCTVKe METOL0B LMPOBLIX CeaoB, GosbLINX
[aHHbIX, MaLLVHHOTO OBYYeHMst 1 KOMMBIOTEPHOrO MOAENMPOBAHYIS MO3BOMSET MOMYYUTh BaXKHbIE CBEAEHUS O MCUXMHECKOM 3[0POBbE OOyHaloLLMXCs Ans
[eTaNbHOrO M3yHeHNs MOBeAeHVIs, (r3NHECKON aKTUBHOCTM, SMOLWIOHAIbHOMO COCTOSIHIAS, LUMPOKOIO CNEKTPa SIMYHOCTHBLIX XapakTepucTUK. Konm4ecTeeHHbIe
METOfIbl B COHETAHUN C TEXHOMOMVSIMI BObLUMX AAHHBIX 1 ICKYCCTBEHHOO MHTESEKTA UCMOMb3YIOTCS A9 MPOrHO3MPOBaHYS OMpeaesieHHbIX HEBPOJOMMHECKIX
N MCUXNYECKNX PACCTPONCTB, KOTOPbIE MO3BOMSIOT MPEOA0NeBaTb OrpaHNYeHVst TPaAMLMOHHBLIX MCCNEA0BaTeNbCKMX METOLOB U PacLUMPsiTb BO3MOXHOCTI
COBPEMEHHOro 06pa3oBaHusi, MeHsisi cam MPOLECC 00yYeHVsi Mo pesyrsTatam Takoro aHamaa 1 afanTupoBaTh UX Mo TeKyllee COCTOsiHVE U pas3BuTrie
obyyatoLLierocst. Mpu yMEPEHHOM VCroNb30BaHA LIPOBBIX TEXHONOMMI B ONPEAENEHHBIX YCIOBUSX OHU (HaT-60Tbl, MPUAOKEHWS 1 Apyrie OHNalH-pecypcbl)
MOTYT UCMO/b30BATLCS B KAYECTBE NMPOMUIaKTUHECKIX MEPOMPUATII, NOMOrast OLieHMBaTL CBOE COCTOSIHME 3A0P0BbS, MOBbILLATH COLWANbHO-NMCUXONOMMHECKOe
6narorony4vie 1 B3aMMOOTHOLUEHUS, TPaHC(OPMUPYS MPOLIECC 0BYHeHNIs.
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Development of digitalization and active implementation of digital
technologies into the daily life occurs in any sphere, including
medicine, education, economics, production, transportation,
construction, etc., expanding the opportunities of education,
communication, implementation of brand-new scientific
developments of Al that result in global transformation of the reality.

A modern generation widely uses the opportunities of the
Internet, navigator, smart house, and interactive helpers such
as the simplest mobile applications like distance recorders,
calorie calculators or gadgets used to determine the condition
of a system, electronic medical record, convenient IT-navigation
system and telemedicine.

Such new developments as digital medical cards, IT
management of personnel and time of appointment, etc.
constitute a comfortable environment. Development of
telemedicine enables distant consultation with medical experts,
whereas the individual approach using the brand-new scientific
developments becomes increasingly human-oriented.

Digitalization of education acquires importance due to
the steady growth of mental health disorders in children and
adolescents. They are primarily represented by depressive

and anxiety disorders that are the most frequently occurring
manifestations of mental disturbances in a younger generation.
According to the results of a number of trials, the prevalence of
depressive symptoms varies from 7.5% to 11% among those
aged 18 years, and the upward trend is observed (1, 2].

The data dependent pathology and emotional stress are
on the rise. They can also be risk factors for diseases (mental,
cardiovascular, gastrointestinal diseases, etc.) and new
pathologies such as a computer syndrome, various addictions
(pathological dependence), etc. [3].

Inevitable informatization, digitalization of Russian education
and creation of high-tech educational environment make the
issue of diagnosis, prevention and health-saving technologies
more pressing. This is how the negative effect of the factors
on the mental health and social-psychological well-being of
students is reduced.

MATERIALS AND METHODS

The science data presented in Russian and foreign trials using
RSCI- and PUBMED-based digital technologies that concern

RUSSIAN BULLETIN OF HYGIENE | 4, 2021 | RBH.RSMU.PRESS



the issues of diagnosis and prevention of mental health and
social and psychological well-being of students were analyzed
following the principles of scientific objectivity and complexity.

DISCUSSION OF RESULTS

Owing to modern technologies, researchers come across new
opportunities. Distribution of digital technologies resulted in
occurrence of such a new scientific area as ‘computational
social science’ [4].

Due to the use of digital traces, big data, methods of
machine education and computer modeling, computational
social sciences overcome the limitations of traditional research
methods. The digital traces, the vast amount of which are left
by people, can be used to study their owners’ behavior in detail.
For instance, fithess bands and mobile phones trace where
we move, measure our physical activity and sleep patterns;
social networks and telephone conversations can be used to
examine social interactions. Data about social interactions can
be obtained using mobile device sensors [5] or through the
history of interactions, presenting new sources of data for the
research. New methods also allow to conduct researches on a
large scale. The opportunity was not previously available.

For instance, examination of the effect produced by the
news feed on the emotional state of users included a sample
of 700,000 thousand people [6]; researches of a similar scale
were conducted on a sample of VKontakte users [7]. The largest
experiment was carried out on the platform of one of the social
networks and included 61 million people [8]. A large sample
enables to find effects that are less strong, but more significant for
a human well-being. This is especially important when examining
a human emotional well-being influenced by many factors.
However, their effect in small samples is difficult to prove. Due to
a larger coverage, participants can be distributed into groups of
different age and gender, examine the effect of the same factors
on those educated depending on various indicators, etc.

Machine learning methods permit to restore various
characteristics using digital traces (prediction of such
demographic indicators as gender, nationality, income, etc.)
according to tweets [9], photos in the profile [10], user’s posts
[11]. A wide specter of personal traits (from temperament to
the level of intelligence) can be predicted based on how users
behave in social networks, including academic progress [12, 13].

Moreover, digital traces can be used to predict depression
effectively: based on certain social networks, depression can
be predicted three months before the official diagnosis, and the
predictive accuracy is comparable with a standard screening
interview [14].

We can compose an individual human profile using the
artificial intelligence (Al), and Internet resources can be used
to collect data about one’s mental health. Al can analyze such
data as age, gender, ethnicity, blood group, weight, body mass
index, and chronic diseases that constitute a higher risk for a
human’s health [15, 16].

Digital platforms can serve as environment for instant
distribution of emotions and allow to study collective reactions
to terror attacks [6] or celebrity suicides [17], which is important
to take into account due to possible imitations [18]. The
researchers are currently using quantitative methods to predict
certain mental health problems such as depression, suicidality
and anxiety [19].

Digital safety technologies including control and observance
of hygienic conditions based on sanitary rules and standards of
educational institutions can help solve health promoting school
issues [20].
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In accordance with the National Strategy for the
Development of Artificial Intelligence over the period extending
up to the year 2030 (Presidential Decree of the Russian
Federation dated 10.10.2019 No. 490), fundamental research
to create conditions for human life improvement is developed
due to an increased level of education, healthcare, including
preventive examinations, prediction of disease occurrence
and progress, etc. New methods of optimization of mental
and educational activity occur on the basis of technologies
of cognitive cyber physical systems, artificial intelligence,
distribution, perception and storage of data preserving mental,
and social and psychological well-being of those educated [3].

According to the ‘balanced approach’ hypothesis, moderate
use of digital technologies can positively affect physical and
mental health, and social and psychological well-being of
children, adolescents and young population in the high-tech
sphere [21].

The factors producing a negative influence on well-being
of those educated in high-tech environment include effects
of electromagnetic fields, screen light, peculiarities of visual
data presentation, ways and mode of operation (multitasking),
etc. [22].

The role of information hygiene and development of optimal
levels of visual information, light output, sound, criteria of data
relevance and complexity, epidemiology of risk groups and
incidence of information overload has been increasing [3].

It is well-known that a part of those educated needs long-
distance learning due to health reasons (health limitations
and disability), as they can’t visit educational institutions on a
constant basis.

The main value of long-distance learning for people with
health limitations is that long-distance learning is frequently the
only way to implement their potential and be successful in life
just like their healthy peers. Students educated long-distance,
including those with health limitations and disability, are not
limited by space or time, they work where they want, when
they want and as fast as they want without any overstressing.

Every teacher takes into account a student’s opportunities
and can determine how long it takes for the student to
understand the program. When the program is completed,
knowledge is always tested. Clearly, long-distance learning
is a great advantage for students with health limitations.
The learning process can be adapted to their needs. The
students can interact with virtual teachers and peers without
inconvenience, constraints or feeling disabled. Thus, the people
with limited health capacities are integrated into the society
owing to telecommunication and information technologies.

Long-distance E-learning can be extremely effective due
to the possibility to analyze the students’ data and alter the
learning process based on the analysis results [23]. In this case,
distance-learning of students, including people with health
limitations, is the basis for the new paradigm of the educational
process. It is not the content of educational material, subjects,
forms and methods of education, but rather the student’s
personality, individuality, self-actualization during the educational
process that occupy a central position. The personal approach
is associated with educational individualization as it takes into
account personal, psychophysiological and cognitive abilities,
values and individual needs of every student [24].

[t is also important to pay careful attention to those
with hampered adaptation to use of distance educational
technologies and formation of competencies associated with
wellness and adherence to healthy lifestyle in students [25, 26].

Under certain conditions, a moderate use of digital
technologies can promote formation of good habits associated
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with a healthy way of life, nutrition, sleeping and physical activity.
Examples of the use include different chat bots, applications
and other online resources that estimate somebody’s health
and improve the social and psychological well-being and
interrelations in the younger generation [27, 28].

An element of such preventive technologies can include
the use of digital means improving well-being of the students
in an unfavorable or vulnerable condition of health or a social
situation. This is because online communities and social
networks provide support and assist in coping with difficult life
situations, emotions and stress [17, 28].

A set of different preventive activities must be primarily
aimed at prevention of any negative effect and/or elimination of
risk factors associated with the use of digital and information
and communication technologies in high-tech educational
environment that result in visual, locomotor and digestive
diseases. It is necessary to reduce a stress factor and its
consequences, and hypodynamia resulting in the development
of mental health in students. Increasing popularity of social
networks attracts the younger generation and promotes their
active use [29]. Social networks enable students to develop
and support relations by chatting with friends who are off-line
using messengers, E-malil, etc. Internet offers great chances to
make new friends, urges young people to unite in groups with
similar ideas and interests. Online communication is important
for development of identity, self-confidence, stable positive self-
estimation and self-understanding [30, 31].

Examination of digital technologies requires a differentiated
approach with a need in big data. Information from social
media can be used here as well. For instance, online activity
helps predict health-related issues.

It is shown [32] that social online integration is associated
with a reduced mortality due to cardiovascular diseases, drug
overdose and suicide. Big data analysis allows to predict
depression using posts from social networks [33, 34, 35]. This
offers great opportunities. Thus, it is now possible to search for
factors of risk and protection in relation to depression and other
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