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Abstract:
The article is devoted to substantiating use effectiveness of Anti Gravity fitness exercises in PE practice for
relatively healthy female students. The studies were attended by students (n=25) of age 19 years practicing
fitness aerobics in PE classes at university. The study period was being conducted during 10 months. Moreover,
girls from group №1 (n=13) continued fitness aerobics classes. Besides, girls from group №2 (n=12) practiced
Anti Gravity fitness together with fitness aerobics classes. The battery tests were used assessing physical fitness
indicators: BMI, dynamometry, step ergometry, Flamingo balance test, Unterberg test, Hirtz test and others. By
the way, statistical reliability was calculated using the Mann–Whitney U-test. The results had revealed the
presence of significant (P<0,05) superiority particulars of indices of the static body balance and muscle strength
of the hands in favor of female students practicing Anti Gravity fitness. Also, significant (P<0,05) superiority of
these students was found in terms of characterizing the development of body flexibility. However, complex use
of Anti Gravity fitness had been substantiated together with other types of health and sports fitness in РЕ
practice of female students without diseases.
Keywords: Female students; physical activity; new types of fitness; fitness aerobics; Anti Gravity fitness; body
balance; body flexibility.
Introduction
The data of specialists show the presence of negative deterioration dynamics of physical health and
physical fitness of modern students starting from the beginning of their studies at universities (Kubieva, et al.,
2019; Druz, et al., 2017). According to scientists, the main reason for the deterioration of health indicators is the
lack of regular physical activity (РА) among modern students (Uher, & Bukova, 2018). A. De Lion points out
that there is no general consensus about effective and quick solutions to this problemalong with the unanimous
opinion of specialists about the lack of РА among young people and students. Besides, the scientist proposes to
involve professionals solving this problem successfully in the fitness industry (De Lion, Neville, & Armor,
2017). Also, experts also recommend paying their attention to the needs and requirements of modern young
people who visit fitness centers and clubs regularly (Farakhutdinov, & Sheregova, 2018). In Russia, a fairly
significant increase in the number of people including young people has been revealed who attend fitness clubs
regularly (Volobaeva, & Gilazieva, 2013). The use of data analysis of students' requests and practical experience
of fitness trainers will modernize the process of physical education (PE) at universities significantly. It should be
noted that experts recommend PE process should be upgraded in higher education institutions by developing and
putting into practice PE effective fitness techniques that include various types of fitness (Shuba, & Shuba, 2017;
Ilnitskaya, et al., 2014). The aim of using various fitness programs in PE practice is to declare: fighting obesity
increasing cardiorespiratory fitness (Osipov, et al., 2018) developing strength and flexibility of body joints
(Vashchuk, et al., 2018).
Today, many scientists propose introducing various types of aerobic and mixed fitness training into PE
practice actively: callanetics (Kolomiytseva, & Anatskyi, 2017), crossfit training (Kudryavtsev, et al., 2018),
Kangoo-jumps (Mokrova, et al., 2018). Fortunately, scientists have found that an increase in cardiorespiratory
fitness has a positive effect on both the level of physical health and academic performance of young people
(Marques, et al., 2018) and urge the active use of aerobic fitness training in the practice of youth education
(Symolik, et al., 2018). Moreover, fitness aerobic training is widely used in PE practice of students with various
pathologies (Kriventsova, et al., 2017). The use effectiveness of advanced fitness techniques in PEpractice of
students with motor pathologies has been proven by experts (Cherepov, et al., 2018). Various types of fitness
aerobics are also used increasing the level of special characteristics of professional athletes (Kozina, et al.,
2019). Also, experts point out the significant effects use of recreational yoga in PE practice of modern youth
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fitness that are popular among young people increasing the efficiency level in PE practice of young people. It
should be mentioned that one of the new and rather quickly gained popularity is Anti Gravity fitness in the world
of fitness. This fitness and yoga fitness system was developed by American dancer C. Harrison (Christopher
Harrison’s Antigravity Fitness). However, this type of fitness is an acrobatic exercise and yoga using a specially
created Anti Gravity hammock. The classes include elements from dances, Pilates, gymnastics and yoga which
allow improving physical fitness and general health. Today, Anti Gravity fitness is promoted by many health and
fitness clubs around the world (Anti Gravity Fitness Australia P/L). It can be assumed that there is a possibility
of increasing the general level of physical and functional fitness of female students due to the use in practice of
PE of girls of a new fitness direction - Anti Gravity fitness.
At the same time, scientists point out the lack problem of accurate quantitative data in studies devoted
to analyzing the effectiveness of using moderate and quite energetic РА in PE practice for young people studying
in colleges and universities (Zhou, & Wang, 2019). It is known that high-quality scientific support and
availability of detailed guidelines is necessary for the effective use of new types of health fitness in PEpractice of
students. In PE practice, there is a constant data lack about fitness at all levels of education (Keating, et al.,
2009). Therefore, the mandatory testing of modern fitness systems is required in order to justify their use
effectiveness in the process of teaching students in PE practice for students. In this regard, the aim of the
research of the authors was the practical justification for the possibility of effective use of Anti Gravity fitness in
PE practice for relatively healthy female students.
Material&methods
Participants: young (19 years old) female students of Siberian Federal University (SFU) (n=25) of 2
year full-time courses. All the girls gave their informed consent participating in the studies and had no medical
contraindications for PE and fitness training. At the time of the research, all the girls showed approximately the
same development level of basic physical qualities and motor abilities. All the girls had practical experience in
doing fitness (fitness aerobics) as part of PE at university for at least one year. As classes of Anti Gravity fitness
are recommended for persons with a developed vestibular apparatus and those who do not have injuries and
diseases of musculoskeletal system, girls with experience in fitness aerobics and good health were selected for
research. The average body weight of female students was 55,36±0,10 and height –167,02±1,13 cm. BMI was
calculated using Quetelet index – 19,7 (norm).
Organization of research: Studies were conducted on the basis of Siberian Federal University (SFU),
Krasnoyarsk, Russian Federation. The research period was being conducted during 10 months (September-June
2017-2018 year). For the study, the girls were divided into 2 approximately equal groups: group №1 (n=13) and
group №2 (n=12). Both girls groups attended fitness aerobics classes. Classes were held 2 times a week and the
duration of each training lesson is 90 minutes. By the way, classes consisted of warm-ups (10-15 minutes); the
main part (50-60 minutes) including: dance movements with musical accompaniment performed on step
platforms (30-40 minutes), strength and functional training (15-20 minutes) using bodybuilders and dumbbells of
various weights (0,5-5 kg); a set of exercises aimed at improving the indicators of flexibility and body mobility
(10-15 minutes). Also, students from group №1 continued fitness aerobics classes under the current program of
classes. For female students from group №2 the training format was changed and the time for basic training was
reduced to 40-45 minutes (step aerobics – 20-25 minutes, strength training – 15-20 minutes), the time of the
exercise complex was increased improving balance and flexibility to 25-30 minutes The complex included Anti
Gravity fitness exercises performed in special fitness hammocks which are made from silk fabric. These
hammocks are attached to the ceiling on special ropes and are structurally designed for practicing Anti Gravity
fitness (designed for seated body poses).
Some exercises of Anti Gravity fitness are presented in figures below:

Fig. 1. Layback
fall over

Fig. 2. Bent forward

Fig. 3. Decompression

Fig.4. Splitting legs apart
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experienced instructors who have been specially trained. In our studies, the course of classes with students in AG
Fitness: AG Suspension Fitness and AG Aerial Yoga programs was being conducted by an experienced
instructor with a certificate and practical teaching experience of more than 3 years. The classes consisted of
performing various movements: turning the body, bending in different directions, holding certain body poses and
hanging upside down (decompression fall over). Today, Anti Gravity fitness has more than 3000 different body
poses in its arsenal. The program of Anti Gravity fitness classes included a warm-up in hammocks (5-7 minutes),
performance and retention of various poses in hammocks (15 minutes) – no more than 3-4 postures of the body
during 1 training lesson, a set of exercises for flexibility development and mobility of body joints (5-10 minutes).
Tests and measurements: It should be noted that special tests were usedassessing the level of physical
development of girls. The development of general power characteristics was assessed by the number of
performed flexion-extension of the arms in the supine-lying position. Furthermore, a DC-50-e dynamometer
(manufactured in Russia) was used determining the strength level of flexor muscles of the fingers. The level of
torso muscle strength was assessed using a DC-200 stanometer (manufactured in Russia). These measuring
devices are certified and recommended for objective measurement of power indicators. The development of
flexibility was assessed by the results of test – tilting forward and downward while standing on the bollard with
palms touching the bollard. By the way, body static balance scores were evaluated using the Flamingo balance
test. The Unterberg test and Hirtz test (number of turnsonagymbenchis 10 cm wide for 20 seconds)were used
assessing the dynamic balance of the girls' bodies. Moreover, endurance indicators were determined by the
results of overcoming the distance – 2000 m. The development level of speed-power abilities was assessed by
the results of the girls overcoming the distance – 100 m. Also, the test is the participants’ performance of
climbing the steps of different heights. In our tests, the height of step-platform was 33 cm. The ascent rate was
set by an audible signal focused on performing 120 ascents per minute. The test time is 3 minutes. After the test,
the girls determined the time period for the recovery of the cardiovascular system using the pulsometry method.
Pulse readings were determined immediately before the test, immediately after the end of the load and at each
minute of the recovery period.
Statistical analysis: Analysis of the obtained results was carried out using the SPSS20 program. The
reliability and statistical significance of the results was determined using the Mann–Whitney U-test. This test is
recommended for use in determining the confidence level of different values in small samples by the number of
tested participants.
Results
At the time of research start, the test results for girls from the studied groups were approximately the
same. At the end of the study, significant differences (Р<0,05) in the test which determines the level of muscle
strength of the hands were identified in favor of students from group №2. At the same time, there were no
significant differences in the performance of students from both groups in the development of general strength
abilities (test - flexion-extension of arms in the rest position and testing of the strength ofbody muscles).
Meanwhile, indicators of static body balance (Flamingo balance test) significantly (Р<0,05) increased
among female students from both groups. At the same time, more significant 1,03±0,38 seconds, differences in
the test results were found indicating a higher ability level maintaining the body's static balance of female
students from group №2. Fortunately, Unterberg test data showed no significant differences of the results of
female students. Also, Hirtz test showed a significant (Р<0,05) advantage in the number of turns performed in
favor of female students from group №1 where an average is 1 turn.
Then, the results from both girls’ groups turned out to be approximately the same in tests that determine
the development level of speed-strength abilities (100 m run) and general endurance (2000 m run). However,
some positive dynamics of improving the girls’ results is quite insignificant.
By the way, a significant (Р<0,05) increase in test values from both girls’ groups was revealed in the
development indicators of the flexibility of female students. At the same time, a significant difference (Р<0,05)
was found in test results in favor of girls from group №2. On average, over the study period, students from group
№1improved the result by 1,88±0,06 cm and students from group №2 improved the result by 2,55±0,09 cm.
In the definition of the functional state (step ergometry), the test indicators for girls from both groups
turned out to be approximately equal. However, some advantage was found in the level of functional fitness of
girls from group number №1 but a slight one.
At the beginning of the study, the average values of body weight of girls from both groups were not
significantly different. On average, the body mass indicators of female students were 55,36±0,21 kg. At the end,
the average body weight values of female students from both groups significantly (Р<0,05) increased by about
0,9 kg. On average, at the end of the study, the body weight of female students was 56,20±0,33 kg. However, a
BMI calculation based on Quetelet index showed that fluctuations in the body weight of female students do not
exceed the norm established for persons of this gender and age – 20,1.
The main results of conducted tests of girls are presented in Table 1.
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№

Indicators

1
2
3
4
5
6
7
8
9
10
11

Power abilities
Dynamometer (hand)
Dynamometer (back)
Flamingobalancetest
Unterberg test
Hirtztest
Speed
General endurance
Flexibility
Step-ergometry
BMI (Quetelet index)

Group №1 (n=13)
September
June
17,21±1,24
18,25±1,43
31,34±0,47
32,42±0,29
78,63±2,58
82,47±2,44
42,37±1,16
44,49±1,25
2,16±0,05
1,89±0,07
6,64±0,39
7,71±0,18
16,14±0,76
15,88±0,44
11,09±0,87
10,57±0,46
20,09±0,34
22,03±0,28
3,48±0,12
3,36±0,08
19,71±0,02
20,12±0,03

Group №2 (n=12)
September
June
17,34±1,62
18,37±1,29
31,18±0,26
33,67±0,41*
78,46±2,27
82,69±2,53
42,42±1,03
45,53±1,64
2,15±0,24
1,82±0,12
6,82±0,21
6,89±0,13*
16,23±0,29
15,92±0,26
11,12±0,43
11,01±0,25
20,14±0,47
22,77±0,39*
3,49±0,10
3,39±0,04
19,73±0,01
20,16±0,02

Note - reliability: * - Р<0,05.

Discussion
At the beginning of this section, it should be noted that there is a lack of reliable scientific data on the
possibility of practical use of Anti Gravity fitness in PE practice of students. Promoting the high efficiency of
this type of fitness in promoting health and improving the physical condition of students, Anti Gravity fitness
specialists and instructors conduct classes on a commercial basis in fitness clubs and almost never practice it in
educational institutions. Thus, for comparison and analysis of the obtained data, we use the results of practical
application of other types of fitness in PE practice of students.
Promoting Anti Gravity fitness, trainers and instructors claim that this type of fitness will help to
improve the body balance of the involved people significantly. Our studies have revealed a significant advantage
in terms of maintaining a static body balance (Flamingo balance test) in favor of female students from group
№2who practiced Anti Gravity fitness. At the same time, the results of testing the ability maintaining the
dynamic of body balance show a significant (Р<0,05) advantage in favor of female students from group №1 who
practiced fitness aerobics (Hirtz test). It is possible that students from group №2 need more time exercising Anti
Gravity fitness than it was foreseen in our research to improve the dynamic balance of the body. However, a
more significant increase in training time for Anti Gravity fitness exercises will result in a decrease in the
amount of time for strength and cardiorespiratory exercises which according to some experts’ opinions is not
entirely correct (Osipov, et al., 2016). Also, experts confirm that significant positive correlations between the
level of physical fitness and PA of students manifest themselves only with sufficiently long physical activity and
physical exercises with large energy expenditure (Lipošek, et al., 2019).
Unfortunately, implementation of Anti Gravity fitness did not lead to a significant development of highspeed motor skills of female students. At the same time, experts say that the development of directly high-speed
motor abilities of students who do not practice high-speed sports is a rather difficult problem (Talaghir, et al.,
2018). Thus, even a slight increase in the development of speed-strength characteristics can be considered
successful.
In modern conditions, experts recommend implementing PE fitness programs starting at school age
(Mehmeti, & Halilaj, 2018). The purpose of such fitness programs are: improving muscle tone developing
strength abilities, body shaping and reducing the body mass growth rate of young people (Vashchuk, et al.,
2018). It can be noted that the classes of Anti Gravity fitness allow young girls increasing the level of
development of strength abilities significantly and contribute to slowing body weight growth. In the course of the
research, no significant differences were found in BMI indices from the girls’ groups practicing fitness aerobics
and Anti Gravity fitness. It should be noted that a significant (Р<0,05) advantage in the development of power
abilities in favor of female students practicing Anti Gravity fitness was revealed only in test – hand
dynamometry. In the remaining tests, the indicators of female students from both groups do not have significant
differences.
Analyzing the test data, it can be recognized that realization of Anti Gravity fitness in PE practice of
female students is consistent with the recommendations of specialists increasing PE programs that affect the
strength growth and body flexibility indicators at universities (Alonso-Fernández, et al., 2012). We have not
found a significant increase in cardiorespiratory fitness indices among girls practicing Anti Gravity fitness.
However, these figures have improved somewhat over the study period. It can be assumed that the achievement
of the optimal effect from PA classes is somewhat larger possibly with the complex use of Anti Gravity fitness
with other types of fitness and sports fitness. The effectiveness of the integrated use of various types of fitness
has been proved by researchers practicing PE students (Ilnitskaya, et al., 2014). It is also necessary to achieve an
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2016).
Conclusions
By results of our study, we can affirm that modern conditions of student learning are characterized by a
significant decrease of physical health indicators of young people and an increase in the number of various
diseases. Besides, experts say that the main reason is the low level of PA of young people including PE classes at
universities. Moreover, experts in the field of health care and PE of youth recommend using the new modern
types of health and sports fitness in the practice of teaching students more actively. By the way, scientists believe
that the fitness types that are popular among young people will contribute to the growth of students' motivation
to exercise regularly. The use of Anti Gravity fitness exercises in PE practice contributes to a significant increase
in the static balance, body flexibility and muscle strength of young people's hands for relatively healthy female
students. At the same time, further research is needed to find the possibilities for the most effective use of Anti
Gravity fitness in PE practice of students. It is necessary to consider the possibility of the integrated use of this
type of fitness with other fitness systems increasing the cardiorespiratory fitness indicators of young people.
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