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Abstract

In team sports, the essential factors in achieving performance are represented by speed and agility,
expressed in conditions of bigh intensity and high volume. The aim of this study is to analyze the
relationships between speed, agility and effort in women's soccer, rughy and handball. At the same
time, we want to compare these parameters in order to determine the profile for each discipline. The
research analyzed 49 performance women athletes from the first leagues of Romania, divided into 3
groups: soccer, rughy and handball. To evaluate the speed we applied the 10 m test. Agility was
assessed using samples 505 and 1001. Anaerobic effort capacity was assessed by the 8x10 +
10m and aerobic effort capacity by the VAM-Eval test. The Pearson correlation showed a direct
relationship between 505 and 1001, for all groups. Significant correlations were shown between
speed and agility, the effort capacity being also involved in the detected interferences.
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1. Introduction

In many team sports like basketball, football and rugby, elite versus
sub-elite athletes are characterized by balance, linear sprint, muscle strength,
power and reactive change of direction performances (Asadi et al., 2017;
Makhlouf et. al., 2018).

In the game of rugby, the relationship between fitness and physical
characteristics in relation to game statistics is considered important for
success in which body composition, speed, strength and sprint ability, are
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important factors in the sport performance (Smart et al., 2014). Rugby is a
high-intensity sport that is popular globally (Lindsay et al., 2015).

This high-intensity activities such as sprinting, jumping or changing
directions are the most common actions in sports games, like soccer or
rugby, encountered during matches (Bloomfield et al., 2007).

Thus, the link between speed and agility in the game of football was
investigated, finding correlations between 40 yard dash and 20 yard shuttle
times, but there were also authors who denied this statement (Spaniol et al.,
2010).

One of the most important actions encountered in sports games is
the change of direction, which can influence the outcome of a match
through rapid changes in game phases or rapid changes in speed (Nimphius
et al, 2018). Previous studies have shown that different speed qualities
(Pereira et al., 2018; Freitas et al., 2019a; Freitas et al., 2019b Loturco et al.,
2019;) are positively associated with superior change of direction ability, as
faster players in linear trajectories are usually faster when changing direction.

Specialists investigating the biological potential of high-performance
athletes have concluded that among football, rugby and handball players,
athletes who perform better in sprint events do not get significant results in
assessing change of direction (Loturco et al., 2018; Freitas et al., 2018, 2019;
Pereira et al., 2018).

2. Methods

The research aims to analyze the links that may exist between speed,
agility and effort capacity, both anaerobic and aerobic. The analysis is made
of players from Romania's first value divisions in football, handball and
rugby.

The 49 professional players were divided into 3 groups, depending
on the discipline practiced: football (N=15, 20.19 * 4.26 years, 57.21 £ 8.83
kg, 28.77 £ 2.28% muscle mass, 30.17 £ 4, 45% body fat), handball (N= 15,
28.06 £ 3.99 years, 71.11 £ 8.27 kg, 30.94 £ 1.31% muscle mass, 29.21 £
2.45% body fat) and rugby (N= 19, 18,57 * 3.43 years, 58.52 + 5.04 kg,
31.62 £ 3.29% muscle mass, 28.31 £ 5.35% body fat).

We used the following physical tests: 10 m sprint, 505, 1001,
8x10+10 m and VamEval. The results were collected and then analyzed
using GraphPad Prism 6 software.
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3. Results

Data processing led to their synthesis in the form of the results in
Tables 1-4. The results of the 5 samples are expressed as the mean and
standard deviation (Table 1).

Table 1. Results of applied physical tests. Author’s own conception

Football Handball Rugby p
n=15 n=15 n=19
10 m (s) 211+ 0.14 2.07 £ 0.37 2.05£0.18 0,80
505 (s) 271 £0.12 2.63 £0.17 2.69 £ 0.42 0,71
1001 (s) 453 £0.18 4.40 £ 0.23 431+ 1.14 0,67
D% 6.28 £2.42 6.89 = 5,16 6.12+1.92 0,79

vO2max(ml/kg/min) 47.27 + 3.64  50.18 £ 444 4883 +6.23 0,32

In the physical tests, the statistical differences between the three
categories of sportswomen are negligible, as evidenced by the value of the
significance threshold calculated in the Anova test (p). Thus, we cannot
speak of a clear detachment of a type of sportswoman, from a physical point
of view.

The 10 m test shows an average and a good homogenization for
rugby players (2.05 * 0.18 s), the scattering of values being higher for the
handball team (2.07 £ 0.37 s).

The agility of football, handball and rugby players is close in value to
both tests used. At test 505, handball players recorded a better average and
spread (2.63 * 0.17 s), and at 1001 rugby players (4.31 = 1.14 s). It seems
that in agility, the average values of football players are the weakest.

The lower the D% values, the greater the ability to maintain
maximum effort for longer periods of time. Our research showed that rugby
players have a better average and homogeneity of results (6.12 £ 1.92), the
opposite pole being occupied by handball (6.89 + 5.16).

Maximum oxygen consumption, an accurate indicator of aerobic
exercise capacity, highlights handball players (50.18 + 4.44 ml / kg / min).

Next, we focused on the interrelationships that are established within
the groups at the level of the presented results.

Between the results of the tests applied to the football players to
establish 3 correlations: 1001 - 10 m (r=0.68, p=0.004), 1001 - 505 (+r=0.81,
p=0.0002) and vO2max - D% (r=-0.58, p=0.03). Thus, the agility and speed
tests are in direct interconnection, as are the two effort capacities (Table 2).
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Table 2. Correlations for the football group. Author’s own conception

F_10 mF_505 F_1001 F_D% F_VOZ2max

© 6 © (ml/kg/min)
F_10m (s)
F_505 (s) 0.44
F_1001 (s) 0.68%F  0.81%F*
F_D% 0.29 0.18 0.32

F_VO2max (ml/kg/min)-0.12 -0.26 -0.09 -0.58*

Handball players show a correlation between agility tests with a
change of direction of running (r=0.70, p=0.003), each of them also related
to the result of the VamEval test (505: r=-0.57, p=0.02; 1001 : r=-0.72,
p=0.002). There is also a negative correlation between 1001 and the test
result 8x10 + 10m (r=-0.65, p=0.007) (Table 3).

Table 3. Correlations for the handball group. Author’s own conception

H_10 H_505 H_1001 H_VO2max
m(s) (s) (s) H_ D% (ml/kg/min)
H_10m (s)
H_505 (s) 0.19
H_1001 (s) 041  0.70%*
H_D% -0.19 -0.40 -0.65%*

H_VO2max (ml/kg/min)-0.13 -0.57* -0.72** .39

In the rugby team there is a connection between the results of the
505 test and the speed of movement (r=0.69, p=0.0009), respectively the
anaerobic lactacid capacity (t=0.47, p=0.04). In addition, the maximum
oxygen consumption is in negative correlations with: 10 m (r=-0.76,
p=0.0001), 505 (r=-0.79, p=0.00008) and 8x10 + 10m (r=-0.77, p=0.0002)
(Table 4).

Table 4. Correlations for the rugby team. Author’s own conception

R_10 mR_505 R_1001 R_VO2max
(s) (s) (s) R_D% (ml/kg/min)
R_10m (s)
R_505 (s) 0.69%F*
R_1001 (s) 0.17 0.25
R_D% 0.40 0.47%  0.46

R_VO2max (ml/kg/min)-0.76+¥%F%-(.79%6% 0,16 -0.77*F+*
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4. Discussion

For football players, the two agility tests are correlated with each
other, which is normal, because the structure of the test is the same, the
distances being different. In football, given the playing surface, changes in
the direction of travel can be made both short and long distances. Travel
speed is related to agility, but only to the results of test 1001. Therefore,
improving the speed of release can lead to improved agility.

In handball, the results of the two agility tests are correlated in the
same way as in football, only that the speed of movement is no longer
involved in the correlation with them. Instead, there is a link between the
data collected from test 1001 and those of 8x10+10m, which can be
explained by including the structure of the first in the second. Interesting is
the link determined between the results of the agility tests and those of the
VamEwval test, so that they are interconditioned in value.

For rugby players, the speed of movement on 10 m is correlated
with the agility on short distances, this being a specific feature of the game
that in turn correlates with the anaerobic possibilities of the athletes. Aerobic
exercise capacity is related to movement speed, agility and anaerobic

capacity.
5. Conclusion

Travel speed, agility and the ability of anaerobic or aerobic effort are
important components of the motor luggage needed for sports games. The
sports disciplines in the women's level are gaining ground, being approached
more and more seriously and with increasing implications of any nature.
From the point of view of the motor potential, the professional football,
handball and rugby players from Romania are close, there are no significant
differences between them.

In football, the agility and speed of the athletes are connected, so
their development in tandem is necessary to meet the requirements of the
game.

Handball, taking place indoors and on the smallest surface of the
three disciplines approached, implies the need for good agility, both for
shorter and longer distances, hence the connection that is established
between the results of the two profile tests used.

A contact sport, rugby requires players to have a good level of agility,
which correlates with speed and anaerobic capacity. The connection between
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aerobic endurance and the other potential of sportswomen turns rugby into
a complex discipline.

It would be interesting to analyze other parameters of physical effort
in relation to the particularities of the sports studied, especially in girls,
where the physiological characteristics are different from those of boys, who
have been intensively studied.
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