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Abstract. The article provides an ecological and physiological assessment
of the adaptation of nonresident students to the anthropogenic conditions of
the metropolitan metropolis. The complex of environmental factors (socio-
economic, ecological and anthropogenic factors) that play a significant role
in the dynamics of adaptation of students is considered. The analysis of the
obtained data showed that a complex of environmental factors of a large
city causes a violation of the rhythm of sleep and wakefulness and the level
of personal and situational anxiety. The presented complex of stress factors
in general has a significant impact on the mental health of nonresident
students, which is manifested in a high level of personal and situational
anxiety and deterioration of the functional state of the autonomic nervous
system. All this in general led to mental discomfort and to overstrain the
adaptation processes of nonresident students of different courses.

1 Introduction

It is a well-known fact that the health of an individual in the process of ontogenesis is
influenced by a complex of bio-social factors (heredity, natural-climatic, anthropogenic,
environmental conditions and quality, etc.). The conceptual foundations of multi-factory
make it possible to create scientifically based approaches to assessing the norm of
psychosomatic human health [1]. A person's health status is formed within the boundaries
of a certain ecological and social system. In this regard, to determine the cause-and-effect
relationships of the occurrence of diseases, it is important to know the characteristics of the
human environment [2].

Therefore, an important aspect in assessing the multifactorial nature of the environment
is those studies that are aimed at studying the ecological and physiological characteristics
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of the human body. Recently, research related to the study of the complex adaptation of
young students, in particular nonresident students who leave for other cities and countries
to study, has become relevant in this direction. The study of the peculiarities of the
ecological and physiological processes of adaptation of the functional systems of the body
of nonresident students is an important scientific and applied task of the society [3,4].
Based on the above, we set the goal to conduct a study on the ecological and physiological
assessment of the adaptation processes of nonresident students to the anthropogenic
conditions of the metropolitan metropolis of Russia [5].

2 Materials and methods

The presented study was conducted on the basis of two laboratories ("Environmental
Psychology" and "Environmental Medicine") of the Department of Forensic Ecology with
the course of Human Ecology of the Faculty of Ecology and the Department of Normal
Physiology of the Medical Institute of the Peoples' Friendship University of Russia
(RUDN). It is important to note that such comprehensive scientific research aimed at
studying the adaptation of students of the university has been carried out almost since its
foundation (1960).

The sample of students consisted of 210 students of the preparatory, first and third
courses (130 girls and 90 boys) of different nationalities, who came from different regions
of Russia: (Moscow region, the Center of Russia, the Volga region, the North Caucasus and
Siberia). Students of the environmental, agricultural, humanitarian, social and engineering
faculties took part in the study.

Comprehensive testing of the students' anxiety level was carried out according to the
approved Spielberg-Hanin method [6]. Physiological assessment of the Cardiovascular
system of nonresident students was carried out using a certified hardware and software
complex "Psychophysiologist" (LLC "Medikom", Taganrog).

According to the generally accepted standards of the cardio logical scientific society,
the following heart rate indicators were analyzed [7]:

-Heart rate (beats per minute) - heart rate-statistical characteristics of the dynamic series
of cardiac intervals;

- HF-the power of high-frequency oscillations in the range of 0.4-0.15 Hz, reflects the
level of activity of the parasympathetic link of regulation;

- LF-the power of low-frequency oscillations of the duration of RR intervals in the
range of 0.15-0.04 Hz, reflects the level of activity of the vasomotor center.

VLF - very low frequency, slow waves. Their oscillation frequency is less than 0.04 Hz.

To assess the impact of a complex of socio-economic and environmental factors on the
study sample of nonresident students, a questionnaire was conducted.

The test of the studied sample by the Kolmogorov-Smirnov criterion showed the
normality of the sample distribution (large sample size > 50).

All the data obtained were processed statistically using the Statistica 6.0 package
(StatSoft. Inc., USA). The level of differences was considered statistically significant at p <
0.05.

The research followed all the ethical principles of conducting research involving people
as subjects in accordance with the Helsinki Declaration. Participation as study subjects was
voluntary and anonymous. Informed consent was obtained from all participants [8].

3 Results

The survey data on the most common problems of adaptation showed (Table. 1) that the
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dynamics of the adaptation process of nonresident students is influenced by a complex of
socio-economic, environmental factors and individual typological characteristics of the
student.

Table 1. Analysis of the obtained data of the survey of nonresident students on the assessment
of the complex of environmental factors of the metropolitan metropolis (n=210)

Cours, |Gender The most common socio-economic and psychological problems, %
age Socio-economic Environmental Psychological
(years) Search | Lack of | Cambining | Noise | Gas | Sleep | Making | Difficultiesof | Level of
for funds | stdyand polluti | proble ndependent| interpersonal | mental
housing wark on ms | decisons |communication] health®
Prepara | girls 7 41 6 69 | 63 72 70 54 3
tory
Faculty boys 4 63 11 50 | 42 63 78 51 4
1st year | girls 9 68 9 61 | 70 70 73 50 3
a718) oys | 3 e 14 | 33| 40| 6 | 75 47 2
3-thd | girls 23 54 31 27 | 41 59 28 35 3
year
(17-18) boys 32 62 59 17 | 30 53 25 29 3

Note:* Score in points : 1-minimum, 5-maximum

The analysis of the obtained data of the questionnaires of the studied sample revealed
that the socio-economic difficulties of nonresident students were associated with financial
problems (with a chronic lack of money), which was observed in all in different
proportions (from 41% to 83%). There were also difficulties associated with combining
students ' studies and work (from 6 % to 59%). There were also problems related to finding
and renting housing (from 7% to 32%).

The influence of environmental and anthropogenic factors (traffic noise, chemical
pollution of the urban atmosphere and disturbance of the rhythm of sleep and wakefulness)
was also significant for all the nonresident students studied.

The adaptation process of the study sample of nonresident students was also influenced
by psychological problems, for example, the willingness to make independent decisions,
and often difficulties in interpersonal communication with classmates. The level of mental
health of nonresident students was also subjectively assessed by nonresident students on 3
points (with the exception of young men from the preparatory faculty-4 points) from a
maximum of 5 points.

The assessment of the heart rate variability (HRV) of nonresident students is presented
in table 2.

Table 2 Assessment of the functional state of students based on the results HRV, (n=210)

Cours, age | Gender Levels of the physiological state of VCM, %
(years) Optimal | Closeto | Permissible Maximum- Negative
optimal pemnissible
Preparatory girls 2 8 53 25 12
Faculty
(] 6-]7) bOYS 3 15 42 33 7
Ist year girls 1 9 55 25 10
(17-18)
boys 6 12 46 31 5
3-thd year girls 0 10 40 28 22
(17-18)
boys 0 1 60 31 8
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Evaluation of the heart rate variability of nonresident students showed that most of the
subjects were in the physiological zone "permissible" (preparatory faculty girls -53%, boys
- 42%; first year girls -55, boys - 46% third year - 40%, 60%) and "maximum permissible"
(preparatory faculty -25%, 33%; third year, girls-40%, boys-60%).The results of the
Spielberger-Hanin psychological test on personal and situational anxiety are presented in

Table 3.
Table 3. Results of the Spielberger-Hanin psychological test on personal and situational anxiety
(n=210)
Cours, age Gender | Level of personal anxiety, % Level of situational anxiety, %
(years) hich |medium low high medium low
Preparatory girls 44 56 0 57 40 3
ffg‘;l?; boys 57 40 3 51 2 7
1st year girls 36 61 3 50 46 4
(17-18) boys 40 52 8 48 42 10
3-thd year girls 40 45 5 40 52 8
(17-18) boys 49 50 1 32 60 8

The analysis of the test data showed high and average values for personal anxiety of the
subjects (preparatory faculty: girls -44%, boys -57%, first year: girls-36%, boys-40%; third
year: girls-40%, boys -49%). The same trend is observed for situational anxiety
(preparatory faculty: girls -57%, boys -51%; first year: girls-50%, 48%; third year-40%,
32%).

Analyzing the results of research and literature data on the adaptation of students, it
should be noted that significant difficulties for a nonresident student are associated with
new living conditions and continued socialization at the university, which is associated
with a new status of the student, a different system of education, complex relationships
with other students and teachers, as well as difficulties in the social and cultural sphere.
This is confirmed by the questionnaire data on frequently encountered socio-economic and
ecological-psychological problems that significantly affect the dynamics of the adaptation
process of nonresident students [9-13].

4 Conclusions

The results of our research show that the complex influence of a complex of environmental
factors on the adaptation processes of nonresident students is accompanied by different
dynamics of adaptation mechanisms. Ecological and physiological assessment of the
adaptation of nonresident students to the anthropogenic conditions of the metropolitan
metropolis causes a violation of the rhythm of sleep and wakefulness, at the level of
personal and situational anxiety. The presented complex of stress factors in general has a
significant impact on the mental health of nonresident students, which is manifested in a
high level of personal and situational anxiety, deterioration of the level of the functional
state of the autonomic nervous system. This, as a rule, causes mental discomfort and leads
to overstrain of the adaptive potential of nonresident students.
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