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on biological age parameters of

females from 17 to 18 years old
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The effect of weekly physical activity on biological age (BA) parameters, we have
conducted a study 215 females from 17 to 18 years old who were divided into the experimental
(EG, n=105) and control (CG, n=110) groups. It was established that if at the end of the
experiment the BA parameters of the females CG weren't a significantly different from the
average data (p>0.05), then there was a statistically significant decrease in the BA parameters
of the females EG. This was confirmed by statistical probability (p<0.01), which suggests the
dependence of biological age parameters on the extent of weekly physical activity.

Introduction

Many studies have been conducted to quantitatively estimate biological age using
measurable biomarkers since a study by [1]. Biological age can represent a person’s
aging status more appropriately compared to chronological age because, while
chronological age is just a period of living which does not consider person’s health
status, biological age is associated with health status, which is closely related with
aging. There are no standardized or widely accepted sets of biomarkers for estimating
biological age; nonetheless, several researchers have suggested some criteria that
should be satisfied by biomarkers of aging [2,3], which included age-related change,
nonlethal measurability, essential factor for health, fundamental reflection of biological
or bodily process, and highly reproducibility [4]. Apanasenko et al. [5], developed a
simple and accessible method of human health status assessment for qualification
of nursing staff and health professionals in the field of physical culture and sports.
Scientific studies have found that 25 years ago, about 8% of the population had the
«safe» health status, and now-less than 1%. Apanasenko et al. [5,6] have shown an
increase in the rates of Vietnamese student youth ageing, in particular: biological
degradation of species (decline of population health «quantity» (viability)), epidemics
of chronic non-infectious diseases, and decrease in reproductive function.

In order to assert to what extent the degree of ageing is consistent with the
chronologic age, it is necessary to compare the individual biological age with a proper
biological age (PBA), which characterizes the population standard for age-related
depreciation. Having calculated the index of biological age (BA/PBA), it is possible to
find out what fold the biological age of the subject is greater or less than the average
biological age of his/her peers, [7]. Having calculated the index of biological age, it is
possible to find out how many years the subject is more or less aged then his/her peers.
If the subject ageing rate is less than the ageing rate (on average) of persons with equal
chronological age, then BA/PBA is <1, and BA-PBA is <0. If the subject ageing rate is
greater than the ageing rate of persons with equal chronological age, then BA/PBA is
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>1, and BA- PBA is >0. If the ageing rates of this subject and his/her peers are equal,
then BA/PBA=1, and BA - PBA=0 [8]. Gerontologists had to introduce the concept of
«biological age» following they were convinced of the difference in ageing of the human
body systems. Each organ is appeared to live on its own individual schedule [9]. The
heart, lungs, nervous system wear out the fastest, and the digestive organs a while later.
Therefore, peers often look differently. Above all, people with hypertension, diabetes
mellitus and overweight patients are biologically older than their peers [9].

According to Akhaladze. M, in theory, the biological age should coincide with the
passport one (2-3 years more or less). However, if the index of biological age exceeds
the passport data for 9-10 years, it is a disaster.

Materials and Methods

To determine the effect of weekly physical activity on the BA parameters, we
conducted a study of 215 Females from 17 to 18 years old who were divided into
experimental (EG, n=105) and control (CG, n=110) groups. The study of the pedagogical
experiment lasted throughout the academic year. During the experiment, the effect of
physical activity on the biological age parameters of the EG Females was determined.
In the study, the statistical probability of difference between the biological age of
Females in the experimental and control groups in relation to the high school average
data was determined using the Student’s test, as well as changes of the results over
time in each study group was evaluated. The aim of the article is to study the influence
of physical activities on changes in the biological age parameters of Females from 17
to 18 years old. Research methods: theoretical analysis and generalization of scientific
and methodical literature, pedagogical observation, testing, pedagogical experiment,
methods of mathematical statistics.

Results

Throughout the entire period of studying at a high school, a whole range of tasks
must be addressed, among which the following is a priority: to reduce the number of
illnesses, to improve health and to increase the level of students’ physical fitness, and,
secondary to that, to improve the mental performance of students. Consequently, it
is necessary to create and maintain an environment and a microclimate in a higher
educational establishment that will contribute to the formation of goals, values,
principles of healthy lifestyle and control over the factors that determine or affect the
student’s health [9]. The student’s purposefulness, life activity or, conversely, passivity
depends on his/her values. The developed system of values in students incites them to
take health-improving actions and to adhere to the requirements of a healthy lifestyle
[9]. The student’s system of values is not unchanged. The person lives and is formed in
the conditions of the social environment, living conditions, the system of education and
upbringing; the system of values changes from a course to a course; new values appear;
the old ones are reappraised and re-evaluated. The health state, living conditions and
material well-being, as well as level of physical fitness, etc.,, make allowances to the
hierarchy of vital values of the student’s personality. The most important thing for
evaluation of the body viability is given not by morbidity indicators, but by the general
biological, non-nosological characteristics of this state, which is based not on the
disease classification, but on the understanding of the disease itself. Such evaluation is
presented by the human biological age, [8].

Biological age is a generalized concept that reflects the individually achieved level
of morphological and functional maturity of individual tissues, organs, systems, and
the entire body. The biological age depends on the genetic features of growth and
development, as well as on the environment, in which the individual lives, on the socio-
economic, domestic, financial and other factors that determine the way of life [7]. In
contrast to the nosological diagnostics, which is qualitative in its nature and does
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not reflect the quantitative characteristics of the body state, the biological age allows
us to assess the functional state of human systems and organs, [8]. Although known
methods of biological age determining do not allow to measure the degree of molecular
and genetic «ageing» caused by the deterioration of functional activity of the human
body, and differences in conditions and lifestyles of different segments of population
«erode» the correspondence between markers of ageing and viability, even under
these restrictions, the biological age yet remains one of the most probable indicators
of human vital activity [9]. In the experimental program that we developed, students
were provided with theoretical knowledge, and motivation for health improvement
was formed. This program contributed to an increase in the level of physical fitness,
to an increase in weekly motion state, performing various forms of active rest during
the academic day, which in general is the basis of health-saving technologies (Table 1).

As Table 2 shows, there is no positive effect of physical education classes in CG
Females (only 2 hours per week). BA parameters are almost the same as average values
for the high school (average values for the high school 37.81+0.63 vs. 38.61+0.58 years
in CG Females, p>0.05). In some cases, such a system of physical education negatively
affects the health of student youth. Having physical activity once a week can lead to
a negative feeling for the next few days (muscle aches, bad sleep, loss of appetite,
sometimes headache, reluctance to attend physical education classes due to these
symptoms, etc.).

Females of the 1st EG, who had one physical education class for a week and two
hours of independent training, showed a certain trend to increase in the BA parameters
(from 37.81+0.63 to 38.89+0.83 years; p>0.05) at the end of the experiment. A similar
situation was observed in Females of the 2nd EG (one physical education class and 4
hours of independent trainings per week), in which the BA parameters at the end of
the experiment remains at practically the same level (from 37.81+0.63 to 39.12+0.89
years; p>0.05). The best result was obtained in Females of the 3rd EG. Conduction
of one class on physical education and another six and more independent hours of
training per week, contributed to a significant reduction in BA parameters at the end
of the experiment. Thus, the BA parameters of Females in the 3rd EG are significantly
lower than the average values at the high school: 35.08+0.91 vs. 37.81+0.63. This
is confirmed by statistical probability (p<0.01). The determined system of health-
training classes has proven a high degree of efficiency and may be is a kind of standard

Table 1: Model of the weekly physical and sports activities of female students from 17 to 18 years old groups.
Weekly

Organizational form Frequency and extent
extent hours
1 Morning exercises 25-30 minutes x 6 days =~ 3 hours
2 Way to the high school 25-30 minutes x 5 days = 2.5 hours
3 Classes on physical education and sport 2 hours per week 2 hours
Acti t during th demic d inute for physical activity, )
4 Activerestduring the a<‘:a emlf:- ay (.a minute for physical activity, 15-20 minutes x 5 days <15 hour
physical activity micropause)
5 Active rest while doing home theoretical tasks 25-30 minutes x 6 days = 3 hours
6 Independent physical exercises or trainings in sports sections 3 times-1.5-2 hours per week 4.5-6 hours
7 Participation in physical and sPorts events of the course, teacher 9-3 times x 1 hour 23 hours
and high school
Table 2: Dependence between biological age parameters of the Females from 17 to 18 years old and weekly physical
activity extent during the academic year (n=215).

Statistical Average values in the higher educational | Control group | Experimental group (physical activity extent

parameters establishment on a weekly basis)
2 hours | 4 hours 6 hours and more
M 37.81 38.61 38.89 39.12 35.08
10 0.63 0.58 0.83 0.89 0.91
t 0.54 1.02 1.16 6.09
P >0.05 >0.05 @ >0.05 <0.01
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in establishment of weekly motion status for students of a higher educational
establishment. Biological age data indicate the high efficiency of the experimental
method. The well-being of Females in the 3rd EG improved, oxygen capacity of the
lungs increased, redox processes in the body increased, function of the gastrointestinal
tract and excretory organs was normalized, coordination between the muscle activity
and vegetative and trophic functions improved, etc. The results of our study coincide
with the data of other Vietnamese scientists, [7,10].

Discussion

The greatest effect is proved to occur while having six hours or more of independent
training and two hours of physical education classes weekly. This is the minimum that
Females should do in order to maintain good physical condition, as well as to influence
on the biological age reduction. The main reasons for insufficient effect of physical
activity on the biological age parameters of the Females from 17 to 18 years old of a
High school are:

The first and the main reason is insufficient number of hours of physical education
classes. In general educational establishments, Females receive 20 to 30% of the
required motor activity, and in higher educational establishments, teachers begin
to work with Females, in fact from the base level. Therefore, the number of hours for
restoration, development and improvement of physical conditions, for motivation to
self-improvement, for giving them the basics of physical education, must be significantly
increased, than provided by the high school’s educational part. The second reason is the
low efficiency of physical education classes. The third reason is the non-adherence of the
teacher’s methodological recommendations regarding the organization and conduction
ofindependent classes while planning of training activities. The fourth reason is the non-
willingness of students to consult a teacher of the Physical Education Department when
there are various questions related to the system of independent training activities. The
fifth reason is not compliance with the schedule of independent training activities. The
sixth reason is unformed motivation for their physical self-improvement.

Conclusion

The recommended model of the weekly motor activity of the first year female
students contributes to the provision of normal viability, health improvement, forming
the motivation for physical self-improvement, success in learning and skills mastering
of the future profession, as well as increasing in the weekly motor activity of the
Females from 17 to 18 years old to 17-20 hours.

The verification of experimental program effectiveness showed its more pronounced
positive influence compared to the current program of physical education in higher
educational establishments in Viet Nam. The relationship between biological age and a
weekly extent of physical activity has been revealed.
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