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Innovative methods for assessing and monitoring
psychophysiological conditions of persons
with intellectual disabilities
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Objective of the study was to substantiate the use of the gas discharge visualization method in identifying the fea-
tures of the psychophysiological state of people with intellectual disabilities involved in sports.

Methods and structure of the study. The method of gas discharge visualization (GDV) is based on recording the
emission of electrons and photons from the skin under the action of high voltage voltage pulses. The emerging glow
in the ultraviolet range of the spectrum is recorded by special cameras. When analyzing the psychophysiological state
of a person, the glow is recorded from the fingers of a person. The analysis is based on the principles of Traditional
Chinese Medicine (TCM), which make it possible to establish a connection between the fingers and individual organs
and systems of a person.

The study took place during the year, at training events. For this study, data were selected (shooting from 10 fingers)
of 200 athletes from 17 to 25 years old.

Results and conclusions. The data obtained indicate the presence of statistically significant differences in the pa-
rameters of the GDV method for the group of persons with intellectual disabilities (ID) from the group of healthy ath-
letes. These data and their temporal dynamics can provide the doctor and coach with additional information about the
current state of the observed athletes. At the same time, they cannot serve as a diagnostic sign for identifying patho-

logical conditions.
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Introduction. Intellectual disability or dementia is
a psychiatric intellectual-mnestic syndrome that can
be congenital (mental retardation) or acquired (de-
mentia). The International Classification of Diseases
(ICD-10) gives the following definition of mental re-
tardation: “Mental retardation is a state of delayed or
incomplete development of the psyche, which is pri-
marily characterized by impaired abilities that manifest
themselves during maturation and provide a general
level of intelligence, that is, cognitive, speech, motor
and social abilities. Retardation can develop with or
without any other mental or somatic disorder” [1, 2].

Sport can play an important role in the lives of peo-
ple with mental retardation, as it provides a good basis
for developing physical and cognitive abilities. Com-
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petition and team sports, which involve interaction
between a large number of people, decision-making
processes in various situations, and understanding of
the game itself in its constituent parts, can be used as
an effective and practical treatment for people with
mental retardation [3, 4]. In order to prevent the oc-
currence of such adverse conditions as overtraining
and mental exhaustion in people with mental retar-
dation who are engaged in adaptive physical culture
(APC) and especially sports, it is necessary to con-
trol and monitor their psychophysiological state on a
regular basis. At the same time, in the process of con-
ducting the survey, it is important to take into account
the nosological and psychological characteristics of
this contingent.
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Table 1. Intergroup differences in GDV parameters of experimental (EG) and control (CG) groups

Parameter, Range of EG, M o CG, Mo The level of statistical
unit measurements changes (n=100) (n=100) significance, t-student
Stress coefficient, conventional units ot0a010 3,63+0,82 3,69+1,00 0,65
Total energy, mJ 40-70mAx | 50 85+6,58 | 45,14£10,36 < 0,001
Balance of organs,% - 83,21+x11,09 | 93,64+6,85 < 0,001
Entropy coefficient, arbitrary units oT0p05 1,87£0,16 2,29+0,28 < 0,001
Fractality coefficient, conventional units or0no5 2,46+0,29 3,29+0,86 < 0,001

Objective of the study was to substantiate the
use of the gas discharge visualization method in iden-
tifying the features of the psychophysiological state of
people with intellectual disabilities involved in sports.

Methods and structure of the study. The meth-
od of gas discharge visualization (GDV) has been
developed in the mid-1990s at ITMO University in
St. Petersburg under the guidance of Professor Ko-
rotkov K.G. It is based on recording the emission of
electrons and photons from the skin under the action
of high voltage voltage pulses. The emerging glow in
the ultraviolet range of the spectrum is recorded by
special cameras, converted into computer files and
analyzed by original software [5]. When analyzing
the psychophysiological state of a person, the glow
is recorded from the fingers of a person, the analy-
sis is based on the principles of Traditional Chinese
Medicine, which allow establishing a connection be-
tween the fingers and individual organs and systems
of a person. In the latest generation of GDV devices,
the software is located on the server, where image
processing and data analysis are carried out using a
set of original programs using methods of nonlinear
mathematics. Certified users use a personal login
and password to access their account on the www.
bio-well.com server. The examination procedure -
shooting 10 fingers of one person, takes about one
minute [6].

The GDV method has become widespread in Rus-
sia and in the world and is accepted by the Russian
Ministry of Sports as a device for analyzing the psy-
chophysiological state of athletes [7].

For this study, data were selected (shooting from
10 fingers) of 200 athletes. Further, a comparative
analysis of the GDV-grams of these athletes, divided
into two groups, was carried out. The first experimen-
tal group (EG) consisted of sportsmen with intellectual
disabilities (100 people), the second control group
(CG) consisted of healthy athletes of various sports
and different sports qualifications (100 people).

The study took place during the year, at training
events. All athletes at the time of the survey were ad-
mitted to the relevant sports activities, the distribution
of parameters in each group corresponded to normal,
which indicates the homogeneity of each group.

Results of the study and their discussion. The
results of a comparative analysis of the GDV-grams of
both groups are presented in Table 1 and Figure 1.
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Figure 1. Comparison of the values of the “Ener-
gy” parameter in groups of athletes with intellectual
disabilities and healthy athletes

The results of the comparative analysis show the
presence of statistically significant intergroup differ-
ences at the level of p< 0.001 in healthy athletes and
athletes with intellectual disabilities of the same age
in terms of “Total energy”, “Organ balance”, “Entropy
coefficient”, “Fractality coefficient”. Higher values of
the parameter “Energy general” in athletes with intel-
lectual disabilities testify not only to high energy costs,
but also to an increased level of physiological activa-
tion of the body when performing motor activities. The
coefficients of entropy and fractality are associated
with the lability of the nervous system - people with in-
tellectual disabilities have a certain level of inhibition of
mental activity. This is also evidenced by the good re-
peatability of the parameters during repeated surveys
at different times of the day.

Conclusions. The data obtained indicate the pres-
ence of statistically significant differences in the pa-
rameters of the gas-discharge visualization method
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for a group of persons with intellectual disabilities from
a group of healthy athletes. These data and their tem-
poral dynamics can provide the doctor and coach with
additional information about the current state of the ob-
served athletes. At the same time, they cannot serve as
a diagnostic sign for identifying pathological conditions.
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