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Abstract. Objective of the study was develop a system for
daily self-monitoring of the physical activity of young people in
various move and energy modes and experimentally prove its
effectiveness by increasing the level of physical health and body
mass index of participants in the experiment. Organization and
research methods: the study participants were 42 respondents
aged 18 to 25 years old with a diagnosis of “obesity” based on
the calculation of body mass index. The respondents of the
experimental group in the training process, which lasted 4
months, carried out self-monitoring of individual move activity
according to the daily methodological system proposed in the
study. Which included the ranking of various types of physical
exercises in various move modes for energy consumption in
Kcal/min. Results: the implementation of the training process
using copyright recommendations for the implementation of
continuous daily self-monitoring of move activity of young
people is reliably effective in improving their physical health.
The obtained statistical results prove a positive effect in the
work of the cardiovascular system of the body and improve the
overall metabolism of the study participants. Conclusion. The
study for the first time systematically presents the most
common move modes of youth through their differentiation in
energy burning in Kcal. Recommendations on the
implementation of move activity of youth at home through the
development of a special system of step exercises of various
intensities are offered. The study will be useful to a wide range
of specialists in the field of physical education and sports,
fitness trainers, as well as athletes who are independently
engaged in various physical exercises.
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energy mode, physical health, body weight.

I. INTRODUCTION

Recently, many researchers have proved that the
implementation of the optimal move activity of a person in
its various forms positively affects the state of health, the
level of physical fitness and the functional state of the body

[1]. The market of mobile health services offers a variety of
systems for monitoring and self-monitoring the state of
physical performance of athletes of various ages and
qualification categories [2, 3]. Various functional tests for
monitoring all body systems are popularized [4, 5], in
particular the key one for analyzing the fitness of the body -
the cardiovascular system [6, 7]. It is the functional state of
the cardiovascular system that is regulated by the central
nervous system [8]. It is synergistically associated with the
activity of all organs and systems and therefore is a reflection
of the functional state of the organism as a whole [9].

One of the main conditions for the full functioning of the
human cardiovascular system are systematic physical
exercises [10]. It is the sequence of performing physical
activity in daily and weekly modes that ensures the transition
of urgent adaptive reactions of the body to long-term
adaptation to loads [11]. It is based on enhanced adaptive
protein synthesis, leading to an increase in the power of
functional cellular structures [12]. A positive effect can be
achieved only when the effect of one activity is combined
with the action of the next, if new activities begin with a
background characterized by increased activity of cellular
structures and supercompensation of energy resources [13].
In turn, this means that the basis for the development of
fitness is the systematic impact of the load and the regularity
of its repetition [14]. Long-term adaptation to a specific
repetitive load is associated with a constant increase in load.
If the load remains the same and does not change, then the
effect becomes ineffective. Move activity requires only part
of the use of increased body reserves and ceases to be a
developing stimulus [15].

Therefore, the need for a gradual increase in physical
activity is one of the key conditions for organizing physical
education in the aspect of a health-improving orientation
[16]. Violation of the principle of gradualness in the training
process can not only not give the desired healing effect, but
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also lead to serious health problems [8]. Individual
construction of a program for the implementation of physical
activity should provide for the correct selection of exercises,
their dosage and power exposure [17]. Only a strictly
individual approach to a gradual increase in load will ensure
success [15]. However, despite the identified relevance of the
implementation of physical exercises. An insufficiently
studied issue, in our opinion, is the methodological
preparation of young people for self-designing individual
physical activity during the day, week or a specific training
cycle. In this regard, the study determined the objective of
the study - to develop a system for daily self-monitoring of
youth physical activity in various move and energy modes
and to experimentally prove its effectiveness by increasing
the level of physical health and body mass index of
participants in the experiment.

I[I. MATERIALS AND METHODS

Participants. The study was conducted on the basis of
the fitness club "lron", city Glazov, Russia. 42 respondents
from 18 to 25 years old, having a diagnosis of “obesity” on
the basis of calculating body mass index (BMI), took part.
BMI = weight in kilograms / height in meters squared. High
level (optimal weight) = 19<BMI<25, average level
(overweight) = 25<BMI<30, low level (obesity) = 30<BMI
[6]. The groups were divided into two equal focus groups
regardless of gender: experimental (EG) and control (CG).
All participants in the experiment had the experience of self-
study with low and medium intensity of physical activity, at
least 2-3 times a week.

Materials. To determine the impact of the study on the
respondents’ bodies, an express assessment was used to
determine the level of physical health (PH) according to the
method of V. I. Lyakh. PH = 0.011*HR+0.014*APs+0.008*
APd+0.014*A+0.009*W-0.009*G-0.27, where HR - heart
rate per minute at rest, APs - arterial systolic pressure, APd -
arterial diystolic pressure, A - age in years, W - body weight
in kilograms, G - body growth, cm. High level = PH<2,6,
average level =2,6< PH<3, low level =3<PH [5].

For daily independent monitoring of the cardiovascular
system of the participants in the experiment during the
study, a six-step functional test according to V. S.
Anishchenko [6]. In this test, the following indicators were
taken into account: the heart rate at rest, in the standing
position, the difference between the heart rate in the
standing and lying position, the heart rate immediately after
20 squats and during the recovery period. All these
indicators were evaluated the higher, the less points were
scored. The methodology for performing this test was as
follows. After a 5-minute rest lying down, it was necessary
to count the pulse for 1 minute. Then calmly rise and stand
for 1 minute and count the pulse for 1 minute. Next,
calculate the difference between the pulse while standing
and lying and multiply this figure by 10. The next thing to
do was 20 full deep squats for 40 seconds. During the
squats, the arms should vigorously rise forward, and when
rising, lower down. After the squats, you should sit down
and count the pulse for the entire first minute, then for the
entire second minute and for the entire third minute after the
squats. At the end of the test, all the figures obtained had to
be added [6].

Mathematical and statistical processing of the obtained
results before the experiment and after its implementation

was carried out by Chi-square at p<<0.05. The choice of this
criterion for mathematical-statistical processing is due to the
fact that its application is possible when the results of the
EG and CG according to the state of the studied property,
trait are divided into more than two categories, in our case,
the levels: high, average and low [18]. Before the
experiment, mathematical-statistical uncertainty of the
differences between the EG and the CG at p>0.05 according
to the level of physical health to the method of V. I. Lyakh.

Procedure. All participants in the experiment carried out
daily and weekly self-monitoring of food consumption,
calculated in Kcal. These data were recorded by each
participant in the self-monitoring diary. For participants in
the experiment, daily self-monitoring in the morning on a
six-step functional test according to V. S. Anishchenko [6].
Special observations have shown that this functional test
reflects well the degree of human fitness. The lower the total
heart rate, the higher the level of fitness was recorded. For
highly trained people, this indicator should be 300-350, for
well-trained people - 350-400, for average-trained people -
400-450. And for untrained people who have various
deviations in their state of health - 450 or more [6].

The main value for the analysis of data in the study for
this sample was not the absolute total indicator, but its
changes under the influence of systematic physical exercises
for each study participant individually and on average for
the group. A decrease in this indicator testified to an
improvement in the state of health, the general physical
condition and the functional state of the cardiovascular
system. In turn, an increase in the indicator is about a
deterioration in the general condition of the participants in
the experiment. If the respondent of any focus group
recorded a result of more than 450 points, on that day he
stopped performing physical exercises. Again, the
participant in the study could continue to participate in the
experiment, if the six-step functional test according to V. S.
Anishchenko, his indicator fell below 450 points [6].

The main objective set for the respondents of both
groups before the experiment was to increase the daily and
weekly modes of move activity in Kcal, compared with food
intake in Kcal by 3-5% per week. In exceptional cases,
additionally adjust the diet or reduce daily food intake in
Kcal.

Participants in the study of the control group realized the
achievement of the goal during the experiment on their own,
using mobile content on the Internet, as well as personal
mentors. In turn, the subjects of the experimental group
during the experiment, which lasted 4 months, monitored
individual move activity. It mainly consisted of walking,
running, cycling and special exercises of various speed
modes based on special copyright recommendations. The
author’s development included the ranking of various types
of physical exercises in various speed modes by energy
consumption in Kcal/min.

As a result, a methodological system for daily
monitoring was compiled for the experimental group. Which
included recommendations for the implementation of move
activity of youth in various move and energy modes
according to L. Ya. lvashchenko [6]:



TABLE I. SYSTEM OF DAILY SELF-MONITORING OF
PHYSICAL ACTIVITY OF YOUTH IN VARIOUS MOVE AND ENERGY
MODES

Kcal/min Exercise characteristic
0,03333* |Walking (2.5-3 km/h); bike simulator (0.5-0.6 Wat/kg);
w elementary gymnastic exercises; step exercise (f * h = 9.5-12)
0,04167* [Walking (3-3.5 km/h); bicycle (7-8 km/h); bike simulator (0.6-
W |0.7 Wat/kg); gymnastic exercises of medium intensity, step
exercise (f * h =12-14.5)
0,05*W |Walking (3.5-4 km/h); bicycle (8-8.5 km/h); rowing (50-55
m/min); swimming (10 m/min); bike simulator (0.7-0.8 Wat/
kg); gymnastic exercises of intensity above average, step
exercise (f * h=14.5-17)
0,05833* |Walking (4.5-5 km/h); bicycle (8.5-10 km/h); swimming (15
W |m/min); rowing (55-60 m/min); bike simulator (0.9-1 Wat/kg);
sports games of average intensity; gymnastic exercises of speed
land speed-strength nature; step exercise (f * h=17-19.5)
0,06667* |Walking (5.5-6 km/h); slow running; bicycle (10-15 km/h)
W rowing (60-70 m/min); swimming (15-20 m/min); bike
simulator (1.1-1.2 Wat/kg); skates or rollers (8-10 km/h); sports
games of higher average intensity; gymnastic exercises of speed
and speed-strength nature; step exercise (f * h=19.5-22)
0,08333* [Running (6-6.5 km/h); bicycle (15-16 km/h); rowing (70-80
W |m/min); skiing (5.5-6 km/h); skates or rollers (13-15 km/h)
swimming (25-30 m/min); bike simulator (1.3-1.5 Wat/kg);
sports games of higher average intensity
0,10833* |Running (6.5-7 km/h); bicycle (16.5-17.5 km/h); skiing (6-6.5
W km/h); rowing (80-90 m/min), swimming (30-35 m/min), bike
simulator (1.6-1.7 Wat/kg); skates or rollers (15-16 km/h);
sports games of higher intensity
0,13333* |Running (7-8 km/h); bicycle (17.5-20 km/h); rowing (90-100
W m/min); swimming (35-40 m/min); skiing (6.5-7 km/h);
mountain skiing; bike simulator (1.8-2 Wat/kg); high intensity
sports games
0,16167* [Running (9-10 km/h); bicycle (20-21 km/h); skiing (7-8 km/h)
W kayaking (45-50 m/min); swimming (40-50 m/min); bike
simulator (2.1-2.2 Wat/kg); high intensity sports games in
competitions
0,195*W [Running (10-11 km/h); bicycle (21-22 km/h); skiing (8-8.5
km/h); rowing (100-110 m/min); swimming (50-52 m/min);
bike simulator (2.2-2.3 Wat/kg)
0,23333* [Running (11-12 km/h); bicycle (21.5-22 km/h); skiing (9-10
W km/h); bike simulator (2.3-2.5 Wat/kg); rowing (more than 110
m/min); swimming (52-55 m/min)
*Kcal/min - energy consumption per 1 kilogram of body weight; W - body weight of the test
subject, kg; step exercise: f - frequency of rises in 1 minute, h - height of the projectile in meters.

As can be seen from Table 1, physical exercises were
offered to the study participants very diverse. Despite the
obvious differences in the forms of classes, all of them had
certain general laws. The main content of the classes was
active, physical activity aimed at the physical improvement
of a person. This physical activity consisted of a number of
relatively independent elements: physical exercises
themselves, preparation for their implementation and
outdoor activities. The dosage of each exercise and the
sequence of exercises were supposed to provide optimal
health dynamics of the heart rate: the maximum during
exercise was no more than 150-160 beats/min and the
average pulse in the session should not exceed 130-140
beats/min [19]. The structure of independent physical
exercises was largely determined by the individual level of
performance of athletes. In these classes, the main criterion
for performance, which should be guided by those involved,
was continuous monitoring of the body’s well-being [15].

During the experiment, the respondents of the
experimental group daily calculated the difference between
consumed and “burned” Kcal per day according to the
methodological system and the diary of self-monitoring of
food intake. If a member of this group could not withstand
the positive difference in Kcal, he was offered the
opportunity to perform a step exercise at home. This

physical activity included climbing a special projectile (step,
bench, cube, etc.). The subject became facing the projectile.
He independently began the exercise according to the
Harvard step test system: put one leg on the shell; then
another and straighten up; after that, immediately lower the
leg with which the exercise began, in front of the projectile,
then the second and return to its original position. The
exercise had to be repeated continuously, but not more than
30 minutes. It was proposed to calculate the amount of work
power when climbing a projectile and burning Kcal on it
according to the following formula: X = f * h * W * 0.003,
where X - work power, kcal/min, f - frequency of rises in 1
minute, h - height of the projectile in meters, W - body
weight of the subject, kg.

I11. RESULTS AND DISCUSSIONS

As shown in Fig. 1, the number of participants in the EG
and CG in the control section after the experiment, which
lasted 4 months, is significantly different at a significance
level of p < 0.05 in three level groups: low (obesity),
average (overweight), high (optimal weight):
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Fig. 1. Results of indicators of body mass index in study participants after
the experiment

The analysis of the body mass index of the participants
revealed a positive effect of the experiment. Participants in
the study of the experimental group with a diagnosis of
"obesity" (n=2) compared with the control group (n=13),
decreased by 6.5 times. In turn, the respondents of the
experimental group with a diagnosis of “overweight” (n = 8)
compared with the control group (n = 15), decreased by 2
times. In unison with the significance of differences
between the groups in mathematical and statistical
processing, the significance of introducing copyright
recommendations for weight loss has been visually revealed.
The system of daily self-monitoring of youth physical
activity in various move and energy modes is effective. This
clearly demonstrated an increase in body mass index. In
turn, an analysis of the data of the study participants,
athletes with optimal normal weight in both focus groups
revealed a reliably small amount. To determine the
significance of differences, a longer experiment period of at
least 6-8 months is required.

As shown in Fig. 2, the number of participants in the
studied focus groups in the control section after the
experiment is statistically different at a confidence level of p
<0.05 in three tier groups according to the rapid assessment
of the level of physical health:
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Fig. 2. Results of the indicators of the participants in the study of the level
of physical health to the method of V. I. Lyakh after the experiment

From the data obtained by the participants after the end
of the study, positive results were recorded through the
prism of health monitoring. According to the method of V.
I. Lyakh (n=5) as compared to the CG (n=15), the
respondents from the EG with low physical health were
decreased by 3 times. The same comparative result between
focus groups was obtained by the average level of physical
health. A more detailed analysis revealed that the main
changes were recorded in a decrease in heart rate at rest and
body weight of the subjects. Which in turn proves a positive
effect in the work of the cardiovascular system of the body
and improve the overall metabolism of the study
participants.

The author's recommendations on the implementation of
continuous daily self-monitoring of move activity of youth
are reliably effective both in terms of body weight and
physical health. Nevertheless, it should be noted that the
majority of EG respondents had borderline values between
average and low level of physical health. In this regard, in
order to identify patterns in the improvement of the youth
organism, further studies in this direction are necessary.
Experimental work should be carried out over a longer
period and with a larger sample of respondents.

Since the effectiveness of the experimental work was
determined not only by analysis of the absolute total
indicator. And also in addition to its change within 4 months
under the influence of systematic physical exercises with the
implementation of continuous monitoring. A further
analysis of the data was carried out each week on average
for the group and each participant in the study individually.
This study was carried out using daily monitoring of the
cardiovascular system of the participants in the experiment
on a six-step functional test according to V. S. Anishchenko.
Due to the fact that a graphical demonstration of this work
by each participant (n=42) of both focus groups is not
possible within the framework of the article, we present only
average results for each group.

In Fig. 3 presents the average indicators for focus groups
for a six-step functional test according to V. S.
Anishchenko, provided 2 times a week by all subjects
during the first two months of the experiment (March-
April):
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Fig. 3. Results of focus group averages for a six-step functional test
according to V. S. Anishchenko in 1-2 months of the experiment

In Fig. 4 shows the average values for focus groups for a
six-step functional test according to V. S. Anishchenko,
provided 2 times a week by all subjects during the last two
months of the experiment (May-June):
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Fig. 4. Results of focus group averages for a six-step functional test
according to V. S. Anishchenko in 3-4 months of the experiment

To identify the average deviation for each focus group in
Fig. 3-4 additionally reflects the average values for each
focus group as a whole (EGavg and CGavg), during the
entire analyzed period: March-April and May-June. As a
result of this comparative analysis, it was revealed that EG
respondents on average in the group in the second half of the
study reliably showed the best indicators in terms of fitness
level. In the first half of the study (1-2 months), the results of
the daily deviation from the average for this period of the
experimental work were reliably the same: daily deviation in
the EG 6 = 12.5, in the CG 6 = 13.8. However, the recorded
data in the second half of the study (3-4 months) were
significantly different: the deviation in the EG ¢ = 8.3, in the
CG o = 14.8. In this regard, it should be noted that in the
second half of the study, the level of fitness of the
participants in the EG study according to the results of the
analysis of the cardiovascular system of the body of athletes
became more stable compared to the level in the CG and the
level in the previous analyzed period, since the deviation was
recorded in comparison statistically different.



Discussions. The obtained mathematical and statistical
results of this study are associated with the results of
research on the introduction of self-control in the training
process [2, 20]. In particular, on the analysis of the
effectiveness of various types of move and energy activity
through the introduction of continuous self-monitoring and
self-diagnosis technologies [8, 13]. A theoretical analysis of
studies on the correlation in increasing indicators of the
physical health of the population, in particular the
cardiovascular system [7], from an increase in their physical
activity during a certain fixed cycle explains the reliability
and relevance of the results obtained in our study from a
theoretical point of view [9, 21]. As is proved in many
experiments, the increase in the health indicators of the body
among respondents is additionally associated with positive
emotions received from move activity [11, 22]. A cheerful
mood during and after physical exercises is based on the
enhanced formation of endorphins and enkefamines in the
body, which are the main conditions for a positive effect [1,
4]. Through the accessibility of various types of physical
exercises and their transparency in energy value, our study
directs non-professional athletes to independent physical
education and sports.

Various studies have experimentally confirmed that
aerobic endurance exercises, to a greater extent than other
types of activity [23], have a key positive effect on changes
that occur in the body as a result of training [15, 24]. In turn,
they are crucial in improving health, increasing the energy
potential of the body, expanding the possibilities of oxygen
transport and economizing metabolism [12, 14]. In unison
with these results, our study supplements various
experimental data to substantiate the effectiveness of
continuous self-monitoring [3, 25]. In particular, it is the
continuity of introspection of daily physical activity that
helps to increase the functional abilities and stability of the
athlete’s body, the reliable stability of metabolic processes
[2, 13]. The systematic monitoring of the implementation of
move activity, proposed in our study, allows the athlete’s
body to be optimally and consistently adapted to prolonged
muscular activity of an aerobic nature.

Many studies prove that not only cyclic exercises
contribute to favorable changes in the body [4]. Systematic
gymnastics and strength exercises, common in health fitness,
also cause positive changes in the body [7]. They are an
effective means of physical development and improvement
of human move abilities [15]. Nevertheless, as our
experimental results show, gymnastic and strength exercises
cultivated among the participants in the CG, according tothe
specifics of the impact, cannot fully replace aerobicexercise.
Participants in the EG study, performing physical activity of
an aerobic nature, achieved a higher result in functional
development and weight loss.

The daily or weekly move modes of amateur athletes in
studies is formulated as “active rest”, implemented under
continuous monitoring in terms of the intensity of the load.
As further studies prove, it is this type of rest that stimulates
the restoration of working capacity for various types of
muscular and mental activity [8]. However, its effectiveness
depends on the nature of fatigue, the degree of fitness for this
type of activity, and many other reasons. When choosing the
type of physical exercises for outdoor activities from labor
and mental activity, one should focus not only on interest in
a particular sport, but also individual characteristics of the

body [2]. The novelty of our study lies in the fact that
athletes are offered various options for physical activity. And
the energy characteristics of each type of physical activity
are offered in detail, including the author’s combinations in
terms of the intensity of physical exercises. Amateur athletes
can choose from a variety of physical exercises depending on
individual preferences during the daily or weekly period for
differentiation in move and energy modes.

IV. CONCLUSIONS

The author’s study supplements previous scientific
developments with the proposed system of holistic
monitoring, including daily calculation of Kcal for various
types of physical activity, including differentiation according
to the intensity of physical exercises. The implementation of
continuous self-monitoring, in the end, as shown by
statistically significant research results, has a positive effect
on the athlete’s body and stimulates respondents to increase
their move activity.

The presented study for the first time systematically
presents the most common move modes of youth through
differentiation in energy burning in Kcal. This approach to a
high degree determined the positive effectiveness of the
study in solving one of the key problems of youth: an
increase in the number of adolescents who are overweight
and obese. The results of the study offer a number of
significant recommendations for optimizing the move
activity of young people at home. An original approach to
the implementation of physical activity through the
development of a special system of step exercises,
differentiated by various energy modes, is proposed and
justified.

The study will be useful to a wide range of specialists in
the field of physical education and sports, fitness trainers, as
well as athletes who are independently engaged in various
physical exercises. The author’s recommendations for the
implementation of continuous self-monitoring will provide
feedback to the user of the program, increase motivation to
set the individual goals of athletes - amateurs and strategies
for its further achievement. Further research will be aimed at
studying the influence of the system of continuous
monitoring of physical activity on different age and gender
categories. Non-traditional move modes will be studied at
various levels of energy intensity. An experimental study
will cover a larger sample of subjects with different
individual capabilities and needs for the implementation of
move activity.
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