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ABSTRACT

Background: The training process to develop the strength of athletes on street exercise simulators with a variable load
for powerlifting is not a systematically studied problem. The aim of the study was to analyse the impact of systematic
training on street simulators with a variable load on the strength indicators of women and men in powerlifting. Study
participants: athletes from 20 to 35 years old (n = 48), engaged in powerlifting at least four times a week, divided into
groups: women (n = 24) and men (n = 24). Interventions: Implementation of systematic exercises for women and men
in powerlifting on street exercise simulators with variable load for five months. For the performance diagnosis, the
powerlifter coefficient (PI) was applied: (bench press + sed + deadlift) / athlete's mass in kilograms. Main outcome
measures: the experiment revealed a positive result in increasing the strength of men (p < .05) and did not reveal a
reliable result (p > .05) in increasing the strength in women between the control and experimental groups. Based on
an individual comparison of each participant in the experimental group, it was revealed that the implementation of the
street training process is significantly (p < .01) more effective in increasing strength in men with a Pl coefficient below
the average (< 3.53). Findings. The data obtained are especially valuable in the condition of the activation of street
fitness among women and men in the conditions of the closure of gyms caused by the regime of self-isolation during
the spread of COVID-19.
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INTRODUCTION

Today, in various studies, the problem of reducing the level of physical development of student and working
youth is actively popularized (Osipov et al., 2018). In connection with a decrease in the physical activity of
the population, scientific and theoretical and methodological work on the search for effective technologies to
increase the motivation of young people for an active lifestyle is being activated (Chow et al., 2017;
Kudryavtsev et al., 2016). Public activities to increase the number of people actively involved in physical
education and sports are increasing and becoming more relevant (Copeland et al., 2017; Nagovitsyn et al.,
2019) through the systematization of information work and the availability of physical activities anytime,
anywhere (Bedimo-Rung et al ., 2005; Calogiuri & Elliott, 2017). In this direction, the use of a street space
equipped with special street training devices can help to solve the presented problem (Babey et al., 2008;
Copeland et al., 2017).

Systematic physical activity on street exercise machines can not only enhance the physical qualities and
abilities of a person, but also increase the level of athletic performance (Lacharite-Lemieux & Dionne, 2016;
Kharisov et al., 2017). The training process on special street simulators can replace strength training in a
special gym in some sports (Taipe-Nasimba et al., 2019; Thompson et al., 2011). In this aspect, one of the
mass and affordable power sports is powerlifting (Lesuer et al., 1997). Powerlifting or powerlifting is based
on overcoming the maximum weight resistance for an athlete (Coker et al., 2018). As competitive disciplines,
itincludes three exercises (Ogulchansky & Sedyh, 2017). Which in total determine the athlete’s qualifications:
squats with a barbell on the back (on the upper part of the shoulder blades), a bench press lying on a
horizontal bench and a deadlift barbell (Radenkovic & Nesic, 2018). These types of exercises are called
“basic” for the development of strength, since when they are executed, several joints and almost all muscles
are included in the work (Yarmak et al., 2018; Yakubenko, 2016). They are recommended for beginner
athletes to gain overall muscle mass and develop strength (Galan et al., 2017; Osipov et al., 2017).

An analysis of special theoretical and methodological literature (Aspinall et al., 2015; Nagovitsyn et al., 2017)
reveals a contradiction between insufficient conditions for mass lifting power lifting on the one hand (Church
et al., 2016; Ogulchansky & Sedyh, 2017). And significant opportunities for practicing power sports on street
simulators in parks and in the community using special outdoor equipment on the other hand (Sanchez-
Martinez et al., 2017; Kharisov et al., 2017). Every year, the increasing number of outdoor exercise machines
located in urban environments and in parks in many countries aims to stimulate physical activity among the
population (Babey et al., 2008; Sibson et al., 2018). However, little studied aspects are the sports experience
of youth who are actively involved in sports regarding the use of these funds (Hug et al., 2009). Many
researchers (Cranney et al., 2016; Ries et al., 2009) substantiate the positive relationship between the
accessibility of a recreational facility in a city park and the physical activity of youth in a strong direction
(Babey et al., 2008). The studies (Allen-Collinson & Leledaki, 2015; Chow & Wu, 2019) offer various systems
of free street power fitness, built on the basis of self-employment using virtual mentors and various mobile
content (Nagovitsyn et al., 2018). Nevertheless, a number of researchers (Manferdelli et al., 2019; Sar et al.,
2018) prove that the main reason for the low attendance of park areas with fitness simulators by the
population is the insufficient attention of municipal departments of physical education and sports and sports
federations to this issue (Nagovitsyn et al., 2019).

Thus, the scientific community is actively raising the issue of systematizing the street training process
(Calogiuri & Elliott, 2017; Thomson et al., 2011) and increasing the mass of the process of physical exercises
on street exercise machines in the fresh air (Garipova et al., 2017; Sibson et al., 2018). However, the
implementation of the training process in powerlifting on special street simulators with a variable load at the
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place of residence remains without attention of researchers. In this regard, the aim of the study is to analyse
the impact of systematic training on street simulators with a variable load on the strength indicators of women
and men in powerlifting.

MATERIAL AND METHODS

Participants

The study participants were athletes from 20 to 35 years old (n = 48), engaged in powerlifting at least four
times a week. All study participants have no contraindications to the maximum physical activity of the force
direction. Each study participant had a basic level of technical and tactical training in performing physical
exercises in powerlifting. Athletes were divided by gender: women (n = 24) and men (n = 24). In turn, each
group based on a random sample was divided into two equal groups: the experimental group (EG) and the
control group (CG).

The solution of research problems was provided by a set of complementary theoretical methods for the
analysis of Russian and foreign pedagogical theory, practice and experience in the field of physical culture
and sports activities on street exercise machines. For the study, classification, modelling, comparison,
comparison and generalization, observation using diagnostic tools and video fixation were used.

Based on the study of special literature on diagnostics in powerlifting (Ball & Weidman, 2018; Cleather, 2006;
Coker et al., 2018; Lesuer et al., 1997), a simple powerlifter coefficient (Pl) for calculation and daily self-
monitoring was applied: (bench press + sed + deadlift) / athlete mass in kilograms.

Statistical analysis

Processing the results of the study was carried out using the statistical program SPSS20. The significance
of differences in the results was determined using Student's T-test at p < .01 and p < .05. Mathematical and
statistical data processing was carried out between the obtained indicators of the control and experimental
groups before and after the experiment and for each group of girls and boys.

RESULTS

The experiment was implemented on the basis of the Progress Municipal Sports Institution in Glazov, the
Udmurt Republic, Russia. All study participants implemented the same powerlifting training process for five
months (May 2019 - September 2019) for weekly and monthly cycles. The experimental group implemented
the training process on street simulators under the guidance of a coach or mentor. In the preparatory and
final part of the powerlifting classes, simulators were used without changing the weight load and workouts.
In the main part of the physical exercise, exercise machines with variable load for powerlifting and for various
muscle groups were used. The control group carried out the training process in a specialized gym in a
standard annual mode under the guidance of the on-duty trainer in the gym or on their own.

Power Trainers for Powerlifting are shown in Figure 1:
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«Bench Press» «Sed» «Deadlift»

Figure 1. Street exercise simulators with a variable load for powerlifting.

Before the start of the experiment (May 2019) and after the implementation of the study (September 2019),
power diagnostics for sports types of powerlifting was implemented. All participants in the study took part in
the monitoring. Athletes performed three exercises without equipment: squatting with a barbell on the back
(on the upper part of the shoulder blades), a bench press lying on a horizontal bench and a barbell pull. The
results in total determined the sportsman’s athletic level. To summarize, the average powerlifter coefficient
(Pl) was applied in each study group of athletes. Prior to the implementation of the study (May 2019), a
statistical analysis of the data revealed an unreliability (p > .05) of the difference between the EG and the CG
for both the group of women and the group of men. The results of the experiment are presented in Table 1
for women and in Table. 2 for men.

Table 1. The results of the average coefficient of powerlifters (PI) in women of the EG and CG.

Group May 2019 September 2019 temp p
EG 2.71+£0.69 3.17 £ 0.81 2.14 <.05
CG 2.81+0.78 3.37+1.09 2.12 <.05
temp 0.57 0.76

p > .05 > .05

Table 2. The results of the average coefficient of powerlifters (PI) in men EG and CG.

Group May 2019 September 2019 temp p
EG 3.53+0.59 436 £0.79 4.61 <.01
CG 3.46 £ 0.63 3.87+£0.88 1.91 > .05
temp 0.43 2.18

p >.05 <.05

Based on the results of the average powerlifters (PI) coefficient for women groups, a significant positive effect
was found from the implementation of the training process with a significance of p < .05 in both groups:
experimental and control (Table 1). During the study period, women engaged in street fitness equipment and
in a special gym statistically increased the results of their strength indicators. Statistical analysis substantiated
the effectiveness of powerlifting exercises on street exercise machines with a variable load on the strength
indicators in women. Nevertheless, the received not reliable result in September 2019 with a significance
level of p > .05, shows a comparative between the EG and the CG is not the effectiveness of the study for a
group of women. This result can be explained by the fact that the street space for physical exercises does
not have a sufficient stimulating effect on the power activity of women.
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Analysis of the strength indicators of men based on the results of the average powerlifters (PI) coefficient for
groups revealed a positive effect from the implementation of the training process in increasing the strength
of men in both groups: experimental and control (Table 2). However, the statistical analysis determined the
reliability of comparing the values (p < .01) before the experiment (May 2019) and after (September 2019)
only in the experimental group. In turn, in the control group, a comparative study of the values before and
after the study period showed no significant difference at p > .05. A statistical comparative analysis of the EG
and CG in September 2019 reliably (p > .05) substantiated the effectiveness of powerlifting exercises on
street simulators with a variable load on strength indicators in men. This result can be explained by the fact
that the street space for physical exercises has a motivating effect on the motor activity of men in the power
direction. As the experiment showed, fresh air and female spectators, systematically observing the training
process, became positive conditions for the effectiveness of the experiment.

For a more detailed analysis of the impact of powerlifting on street simulators with a variable load on the
strength indicators in women and men, the individual indicators of each athlete of the experimental group
were studied. Based on a preliminary identification (May 2019) of the average values of the Pl coefficient for
women (2.71) and for men (3.53), the EG was divided in equal numbers into four groups: women with Pl <
2.71; women — Pl > 2.71; men - PI < 3.53; men — PI > 3.53. The individual results of each athlete in focus
groups (n = 4) before the experiment (May 2019) and after it (September 2019) are presented in Table 3:

Table 3. The results of the individual coefficient of powerlifters (PI) in women and men EG.

Participants 1 2 3 4 5 6 temp p
Women EG (PI* < 2.71)
May 2019 2.02 212 215 2.41 2.51 2.65 989 <.05
September 2019 2.51 2.41 3.44 2.57 3.17 3.88 '
Women EG (PI* > 2.71)
May 2019 2.72 3.03 3.09 3.22 3.25 34 0.94 > .05
September 2019 2.36 3.51 2.79 3.81 3.63 3.98
Men EG (PI* < 3.53)
May 2019 2.94 2.99 3.01 3.13 3.42 3.44 4.82 <.01
September 2019 3.76 3.57 4.71 4.39 5.01 4.48
Men EG (PI* > 3.53)
May 2019 3.67 3.71 3.79 4.01 4.07 412 2.74 <.05
September 2019 3.99 4.25 4.32 419 4.46 5.15

Note: PI* - Value before experiment.

An analysis of the data revealed significant differences between the increase in strength indicators in athletes
who have different power levels in powerlifting before the experiment. The implementation of the street
training process is effective in increasing strength in women with a Pl coefficient below average (< 2.71),
compared with women with a P! coefficient above average (> 2.71) in significance (p < .05). In turn, when
men practiced powerlifting on street exercise equipment, reliability was revealed at p < .01 in men with a P!
coefficient below the average (< 3.53), compared with athletes with a PI coefficient above the average (>
3.53) with a p < .05. The obtained indicators prove that the effectiveness of powerlifting on street simulators
with a variable load depends on the initial strength indicators of athletes. The lower the athletic performance
for women and men, the greater the increase in strength indicators is possible with the implementation of
street training fitness and vice versa. This result can be explained by the fact that the street space for physical
exercises does not have a sufficient stimulating effect on more trained athletes in the strength direction.
Psychological factors when performing maximum power loads in public, especially when implementing

VOLUME 15 | Proc3 | 2020 | S475



Nagovitsyn, et al. / Street simulators training in powerlifting JOURNAL OF HUMAN SPORT & EXERCISE

constraint in women, may have had a restraining effect on a significant increase in the result. Or, it can be
assumed that in order to increase the power qualities of stronger athletes, special conditions for powerlifting
in the gym are especially necessary. The empirical proof of the revealed provisions requires a separate
experimental study in further scientific works.

DISCUSSION

The results obtained in this experiment are consistent with the proven results of other studies analysing the
increase in physical activity in parks and yard areas among the middle and younger population (Chow et al.,
2017; Lacharite-Lemieux & Dionne, 2016; Taipe-Nasimba et al., 2019). A theoretical analysis of studies on
this problem substantiates that systematic physical activity is both a positive and a preventive factor for
maintaining the physical development of youth (Kharisov et al., 2017; Sibson et al., 2018). The need to
modernize the training process in power sports, in particular the experimental identification of new directions
in the training of powerlifters, is gaining relevance with every decade (Dodonov & Shutova, 2013; Radenkovic
& Nesic, 2018). Various modernization technologies are proposed from methodological, biomedical to tactical
and organizational conditions (Yakubenko, 2016, Ogulchansky & Sedyh, 2017). It is from the perspective of
accounting for the latter condition that the author’s study was carried out and experimentally proven positive
results were obtained.

The study complements the comparative results obtained between outdoor and indoor exercises (Aspinall et
al., 2015; Thompson et al., 2011). Which experimentally substantiates the positive dynamics of classes
outside the gym (Chow et al., 2019; Mora, 2012). In this aspect, a study by a group of scientists (Calogiuri &
Elliott, 2017; Manferdelli et al., 2019), which presents statistical data on the motivation of young people to do
free fitness, is interesting. Scientists have proven that the provision of freely available simulators for exercise
can increase the physical activity of the population and further increase athletic performance (Mora, 2012;
Copeland et al., 2017). This is also proved by the results obtained in our study. The effectiveness of the
classes was not only to increase strength by increasing the amount of weight in three exercises, but also to
reduce the excess body weight of students (Lacharite-Lemieux & Dionne, 2016; Kharisov et al., 2017). This
was especially evident in men with a body weight of more than 80 kilograms. Which in turn influenced the
increase in the powerlifters coefficient (Pl) and the effectiveness of the study.

In many studies, the authors prove that training on street fitness equipment is a key factor not only in
recreational and corrective conditions (Allen-Collinson & Leledaki, 2015; Lee et al., 2018), but also in the
physical development of athletes of various qualifications (Kharisov et al., 2017). The study enriched the
process of implementing physical culture and sports activities at the place of residence (Ries et al., 2009). In
turn, in the Russian Federation, this direction is gaining relevance, a theoretical and methodological base
and its practical implementation (Nagovitsyn et al., 2019). The data obtained after the implementation of the
experiment prove psychological changes in the population in the perception of physical activity on the street
(Calogiuri & Elliott, 2017; Thompson et al., 2011). The effectiveness of a study conducted in free space is
one of the most important psychological conditions in the training process of a powerlifter (Kharisov et al.,
2017; Manferdelli et al., 2019). It is the environment and free space that can determine the ability of women
and men to perform strength exercises with higher maximum efficiency. This may also be the justification for
data on improving the performance of men (p < .01), since they are more susceptible to psychological
influence from spectators and fans. However, this will require additional experimental studies to verify these
statements in the future.
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CONCLUSIONS

The study proved a reliable positive effect of powerlifting on street exercise machines with a variable load. It
was experimentally proved that in groups of men significantly increased athletic performance in the
experimental compared to the control group. The implementation of the training process of youth in
powerlifting on street fitness equipment in the summer can significantly increase strength indicators in women
and men.

The study proposed an original monitoring powerlifter coefficient (PI). It allows you to take into account not
only the amount of weight overcome by type (bench press, squat, deadlift), but the individual body weight of
the athlete. This makes it possible to evaluate the result of an athlete regardless of his belonging to a specific
weight category. And not only in increasing the overcoming of maximum weight, but also take into account
the number of kilograms burned in body weight.

The practical significance of the study lies in the fact that classes on street simulators can be used in
preparation for competitions in powerlifting. This process will allow to reach a higher quality level of
organization of physical culture and sports activities at the place of residence, providing individual physical
development of each athlete. The presented practical implementation experience can be used in the
construction of physical culture and sports space in other sports to increase the quantity of the population
actively involved in physical education and sports. The data obtained are especially valuable in the condition
of the activation of street fitness among women and men in the conditions of the closure of gyms caused by
the regime of self-isolation during the spread of COVID-19.
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