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Abstract. Peculiarities of changes of psychophysiological functions, state of human adaptive capacity and stress
resistance of students of higher medical institutions. Kalashchenko S.I. The study is devoted to assessing the
psychophysiological adaptive capabilities of students of higher medical institutions. There was conducted a screening study
on the basis of which a correlation analysis of a group of 42 students was performed. The main inclusion criterion was good
physical activity. Exclusion criteria - the presence of chronic diseases, acute respiratory viral infections at the time of
examination, taking antidepressants or psychoactive substances. The study was aimed to identify the peculiarities of changes
in psychophysiological functions and the state of adaptive capacity of students of higher medical institutions being in stressful
conditions. The following methods from the software and hardware complex "Psycholot-1" were used for the study:
"Functional mobility of nervous processes according to Khilchenko" and "Memory." The survey was conducted under micro-
stress, it means all tasks had to be completed in a limited period. Statistical analysis of the data was performed to establish
correlations between psychophysiological indicators of short-term memory and functional mobility of nervous processes
(Spearman's rank correlation index). It was found that the faster the stimulus appears in conditions of time deficit, the lower
the mobility of nervous processes in the student, which is directly reflected in the indicators in increasing the minimum
exposure time of the figure on the screen (0.27+0.007 s). In addition, a relationship was found between the rate of reaction of
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the left hand to a stimulus and the amount of information that a person can store in short-term memory. The information
obtained will help to determine the initial data of the adaptive capacity of a potentially healthy contingent of people and
predict their success in further professional activities in the sphere of medicine.

Pegepar. OcodauBocti 3MiH ncuxodiziosoriunnx pyHkmiii i crany aganraniiHuX MOKJIMBOCTell opraHiamy Ta
CTPecOCTIiKICTh CTyAeHTiB MeTuuHUX 3akiaaxiB BHIOi ocBiTH. Kanamruenko C.1. Jocnioocenns npucesuene oyinyi
NCUXOGHI3ION0STUHUX A0anMAYIUHUX MONICTUBOCHEN CMYOeHMI8 MeOUYHUX 3aKkiadie euwoi oceimu. Ilpogedeno ckpuHinzose
O0CTIONCEHH S, HA OCHOBI 51K020 0Y8 30IUCHEHUN KOPeAYiHULL aHAi3 Spynu 00Cmedcysanux, Ky ckaam 42 cmydenmu.
OcHO6HUM Kpumepiem 6KI0YeHHsl 6yia 3a006iIbHA Qi3UYHA AKMUGHICIb, KPUMEPIAMU BUKTIOYEHHSL — HASGHICHb XPOHIYHUX
3aX80PIO6AHb, 20CMPUX DPeCnipamopHUX 6IPYCHUX [H(eKYill Ha MOMeHm O00CMedCeHHs, NPULloM aHMUOenpecanmis yu
NCUXOAKMUBHUX pedosut. Memorwo 0ocniodcenHs 6y10 8uUsHAUUmMU 0CODIUBOCHI 3MIH NCUXOQIZION02TUHUX PYHKYIU i cmany
A0anmMayitiHux MOXNCIUBOCHIEL OP2AHIZMY CIYOEHMI8 MeOUHYHUX 3aK1a0i8 U0l oceimu, wo nepedysaroms y cmpecogux
ymoeax. J{na 0ocniodxrcens 6yau 63ami maxi Memoou 3 npocpamHo-anapamuozo komniexcy «llcuxonom-1»: « @ynkyionans-
Ha pyxausicms Hepeosux npoyecig 3a Xinvuenkomy ma «llam’amvy. ObcmediceHHs NPoBOOUNIOCs 8 YMOBAX MIKpOCmpecy,
mobmo 8ci 3a80aHHA Maau OymMu BUKOHAHI 30 0OMedHceHUll NPOMIXCOK Yacy. TIposedenuti cmamucmudHull aHaniz Oanux s
6CAHOGNCHHS KOPETSAYIUHUX 36 SI3KI6 MIJC NCUXOQIZION0IMHUMU NOKAZHUKAMU 00Cs2y KOPOMKOYACHOI nam’smi ma
QDYHKYIOHANLHOL PYXIUBOCMI HEPBOBUX NPOYeCis (BUKOPUCMOBYBABCS NOKA3HUK paneoeoi kopemwiyii Cnipmena). Ycma-
HOGIIEHO, WO HUM WEUOULe 3 AGTAEMbCS NOOPAHUK 8 YMOBAX Oeiyumy uacy, mum HudiCHi NOKA3HUKU PYXAUBOCH] HEPBOBUX
npoyecie ROKA3ye CMyOeHm, W0 3HAUULIO Npsime 8I000PAdICeH sl @ NOKAZHUKAX Y 30UIbUIEeHHI MIHIMAIbHO20 4acy eKCRO3Uyii
ghieypu na expani (0,27+0,007 c). Taxodc 6yna 6UAGLEHA 3ANEHCHICIb MIdIC WEUOKICIIO peakyii 1ieoi pyKu Ha nOOPasHUK U
0bcseom iHgopmayii, sKy moOuHa mooice 30epicamu 6 Kopomxouacuiti nam’smi. Ompumara iHgopmayis donomooice
BUBHAUUMU BUXIOHT OaHI a0ANMAYIUHUX MONCIUBOCTEL NOMEHYINIHO 300P0B020 KOHMUHSEHNY NIF00ell ma CHPOSHO3Y8amu ix

VCRIWHICMb Y nOOanbWitl npogecitiniil OisibHOCmI 8 MeOuuHil cghepi.

Conducting screening studies of a potentially
healthy contingent of people helps to understand the
adaptive capabilities of the human body in both
routine and extreme conditions of life. Features of
the impact on the educational environment and the
constant stress of adaptation mechanisms cause
changes in the functional reserve of the individual.
These changes are the best observed in a potentially
healthy contingent of people without pre-existing
malformations and chronic diseases [8]. It is worth
noting that training in higher medical institutions
(HMI) is associated with intense mental activity, which
for a long time creates the preconditions for the
emergence of such conditions as fatigue, overexertion,
and stress. When studying the adaptive potential of
students in MIHE, attention does focus on the integrity
of the integration functions of the human brain and the
body as a whole to create the preconditions for
improving the adaptive mechanisms of the student to
ensure practical current learning activities [12].

The stress-resistance includes such concepts as
micro-stress and macro-stress. Examples of micro-
stress in educational activities can be current testing,
assessment of answers to the questions in classical
methods of recitations, any task that should be
completed in a limited period of time. Vivid exa-
mples of macro-stress are passing an exam, test,
modular control. Domestic scientists described that
constant micro-stress is no less harmful than macro-
stress, usually occurring in student life once or
twice a year during examination session, leading
to decreased adaptive capacity of the student
organism [2, 11].
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It is possible to predict how quickly he will be
able to adapt to further professional activities, the
conditions of which are associated with a lack of
information or lack of time, when studying the psy-
chophysiological characteristics of a person and his
initial data of the body's functional reserve [5]. In
the works devoted to studying the process of adap-
ting medical students to the conditions of the
educational environment in the medical college and
HMI, attention focuses on the deterioration of both
the psychological state and the emergence of several
diseases of somatic nature [7]. One of the most com-
mon reasons for a medical student to drop studying,
including in senior courses, is depression, the
causes, and consequences of which were described
in detail in a study on adaptation and psychological
state of students at a medical college in New Zealand
[9]. Determining the adaptive capacity of the human
body under micro-stress is an essential element for
optimizing the psychophysiological adaptation of
medical students to the educational process and the
features of further professional activity [6].

The aim of the study: to identify the features of
changes in psychophysiological functions and the
state of adaptive capacity of students of higher
medical institutions being in stressful conditions.

MATERIALS AND METHODS OF RESEARCH

The work materials were obtained during the
research based on the Department of Emergency
Medicine and Tactical Medicine of Bogomolets
National Medical University from October to De-
cember 2020. The study used "Psycholot-1" (software
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and hardware complex of professional psychological
selection and psychophysiological examination PPE-
1) NPP Metikol Nizhyn [4]. This examination
included methods "Functional mobility of nervous
processes according to Khilchenko" and "Memory"
(studying the volume of short-term memory). The
device has a license for use as a medical device. The
survey involved 45 medical students aged 18 to 27,
from the first to the third courses of the medical
university. The study analyzed the impersonal data
of respondents under the Law of Ukraine "On
Personal Data Protection" (2010) and the WMA
Declaration of Helsinki — “Ethical principles for me-
dical research involving human subjects” (1964-
2000). The calculation of the sample was performed
using the program MedCalc. According to calcu-
lations, the expected sensitivity and specificity were
70%, error 20%, the level of significant difference
p=0.05 at a power of 80%. The inclusion criteria:
constant physical activity (students were members of
student groups in volleyball, weightlifting, attended
the gym at least twice a week, or swimming pool);
absence of acute respiratory viral infections at the time
of examination. The exclusion criteria: chronic disea-
ses, namely neurological (epilepsy) and cardiovascular
pathologies, including congenital heart defects, taking
antidepressants or psychoactive substances.

The study was conducted under micro-stress.
Each task with PPE "Psycholot-1" does complete in
a limited time. When passing the examination accor-

ding to the method "Functional mobility of nervous
processes according to Khilchenko," this interval
was not more than 240 s when passing the method
"Memory" — not more than 60 s. The results' calcu-
lation were performed using the licensed statistical
package (IBM SPSS Statistics Base v.22; sublicense
agreement No. 138 of August 4, 2016, Licensee of
TOV "Prohnostychni rishennya"). In addition, the cal-
culation used the D'Agostino-Pearson test (testing for
normality) and Spearman's rank correlation index [1].

RESULTS AND DISCUSSION

The D'Agostino-Pearson criterion was used to
test the distribution of the functional mobility of
nervous processes (FMNP) to the customary distri-
bution law. It establishes that for the indicators, the
total number of errors, the number of erroneous
reactions to the circle, the average reaction time of
the right hand after the circle distribution do not
differ from regular at the level of significance
p>0.05. For indicators: the minimum exposure time
of the figure, the average reaction time of the left
hand, the average reaction time of the right hand,
and the average reaction time of the left hand after
the figure circle, the distribution differs from
standard p<0.05. The D'Agostino-Pearson test also
tests indicators for a volume of short-term memory
(VSTM) for normality. Again, indicators of task
time and the number of correct answers were
statistically different from usual, p<0.05 (table 1).

Table 1

Estimation of the average value of indicators of FMNP
by Khilchenko and VSTM at medical students

Sample

Indicators of psychophysiological techniques size, (N)

Me+m Significance level, p

Functional mobility of nervous processes by Khilchenko

X1. the total number of errors N=42 52+0.5 p=0.085
X2. the number of erroneous reactions to the 8+ 0.6 p=0.326
circle
X3. the minimum exposure time of the figure 0.27+0.007 p<0.05
X4. the average reaction time of the left hand 0.2+0.01
XS. the average reaction time of the right hand 0.23+0.008
X6. average reaction time of the left hand after 0.21+0.013
the figure circle
X7. average reaction time of the right hand after 0.22+0.012 p=0.116
the figure circle

The volume of short-term memory
X8. Task execution time N=42 38+2.5 p<0.05
X9. Number of correct answers 9+0.3
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The distribution of the reaction time of the subjects
to different stimuli (circle, triangle, square) and VSTM
indicators differed from average (p<0.05), so non-

parametric indicators were used for comparisons,
namely Spearman's rank correlation index. The results
of the correlation analysis are shown in Table 2.

Table 2
Spearman's rank correlation indicators FMNP by Khilchenko and VSTM
Variables X1 X2 X3 X4 X5 X6 X7 X8 X9

X1 - - 0.496 0.435 0.426 0.431 0.390 -

X2 - - - -

X3 0.469 - 0.547 0.393 0375 0.545 -

X4 0.435 - 0.547 - 0.753 0.316 -0.348

X5 0.426 - 0.393 - - 0.793 -

X6 0.431 - 0.375 0.753 - - - -0.428

X7 0.390 - 0.545 0.316 0.793 -

X8 - - -0.348 - -0.428 - - -0.332
X9 - - - - - -0.332

Note: table 1 presents a description of psychophysiological parameters (X1, X2, X3, X4, X5, X6, X7, X8, X9).

During the correlation analysis of the values of
functional mobility of nervous processes and the
amount of short-term memory, a strong positive
correlation was found between the average reaction
time of the right hand to stimuli (X5) and the
average reaction time of the right hand after a circle
(X7), r=0.793, p<0.05. In addition, there was a
strong positive correlation between the mean
reaction time of the left hand to the stimulus (X4)
and the average reaction time of the left hand after
the circle (X6), r=0.753, p<0.05.

When comparing the task execution time (X8)
and the average reaction time of the left hand after
the circle (X6), a negative correlation of medium
strength was found (r=-0.428, p<0.05). Furthermore,
there was a weak negative correlation between the
task execution time (X8) and the average reaction
time of the left hand to the stimulus (X4), r=-0.348,
p<0.05; between the task execution time (X8) and the
number of correct answers (X9), r=-0.332, p<0.05.

There was also found a correlation between the
mean strength between the total number of errors
(X1) and the minimum exposure time of the figure
(X3), r=0.496, p<0.05; the total number of errors
(X1), and the average reaction time of the left hand
to the stimulus (X4), r=0.435, p<0.05; the total
number of errors (X1) and the average reaction time
of the right hand to stimuli (X5), r=0.426, p<0.05;
the total number of errors (X1) and the average
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reaction time of the left hand after the circle (X6),
r=0.431, p<0.05; the minimum exposure time of the
figure (X3) and the average reaction time of the left
hand to the stimulus (X4), r=0.547, p<0.05; the
minimum exposure time of the figure (X3) and the
average reaction time of the right hand after the
circle (X7), r=0.545, p<0.05.

Analyzing the scientific literature, the authors
concluded that disorder of the adaptive capacity of
medical students begins at the beginning of training
in HMI. It is due to intense mental activity, which
eventually leads to depletion of the functional
reserve of the body; low physical activity, constant
micro-stresses, and macro-stresses, which cause
severe disorders of both psychological and physical
condition of human [3, 10]. Additional results of this
study are the possibility of identifying a contingent
of students who need periodic monitoring according
to their functional status. There is a problem of the
broader monitoring of health of medical students
who have low results of quality and success in the
educational process.

CONCLUSIONS

1. In the course of the conducted research, the
peculiarities of psychophysiological functions and
the state of adaptive capabilities of the organism of
medical students who are in conditions of micro-
stress are determined. The obtained results testify to
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the need to create individualized programs of
preventive rehabilitation to reduce the body's
reactions to micro-stresses and macro-stresses.

2. During the screening study, it was found that
the faster the stimulus appears in conditions of time
deficit, the lower the mobility of nervous processes
shows the student, which is directly reflected in the

increase in the minimum exposure time (presen-
tation) of the figure on the screen from 0.2s
(average) to 0.27+0.007 s. The mobility of nervous
processes, in turn, is directly related to the adaptive
capacity of the body.
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