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Abstract

Objective: This study assessed the intratest reliability of the modified 505 180° change of direction test in adult
male professional players. Methods: 37 adult male players (age= 23.4+4.88 years, body mass= 75.7+6.46 kg,
height=176.2+6.74 cm), affiliated with a professional club in the Chilean first B division, performed 4 attempts
(two per profile) of the modified 505 test. Absolute reliability was evaluated using coefficient of variation, while
relative reliability was assessed via the intraclass correlation coefficient, with a 95% confidence interval (CI).
Bland-Altman graphs and statistics. Results: Acceptable absolute reliability was found in the right and left
profile (CV=1.82 and 2.16% respectively). Poor to good relative reliability was found in the right profile
(ICC=0.586, 95% CI=0.335 to 0.759) and poor to moderate reliability in the left profile (ICC=0.562, 95%
CI=0.309 to 0.742). Bland-Altman statistics found a Bias and standard deviation of Bias in the right profile of
0.015+0.79 seconds and in the left profile of 0.03+0.091 seconds. Conclusion: From the results it is concluded
that the modified 505 test has moderate relative reliability and acceptable absolute reliability. In practical terms,
this means that trainers should evaluate more than 1 attempt per profile. The reliability of the test should be
taken into consideration to analyze subsequent changes, so familiarization sessions with the test would be
necessary to improve its relative reliability. The data obtained can serve as a reference for teams belonging to the
same league, as well as to analyze substantial minimal changes outside the intratest noise, according to the
reported CVs.
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Introduction

Soccer is a sport of intermittent nature that combines high-intensity actions, such as jumping,
accelerating, running, braking, and change of direction with brief periods of rest (Dolci et al., 2020; Freire et al.,
2022; Rites et al., 2022; Villaseca-Vicuiia et al., 2021). In relation to change of direction (COD), defined as the
ability to decelerate, reverse or change the direction of movement and re-accelerate (Pardos-Mainer et al., 2020),
professional soccer players can perform more than 700 per match (Dolci et al., 2020) and the activity of the
players during the matches has been divided into 4 individual acceleration categories: Al, acceleration from 0 to
13 km/h; A2, acceleration from 0 to 13 km/h and reaching 18 km/h; A3, acceleration that starts from 13 km/h to
18 km/h; A4, acceleration starting at a speed >18 km/h (Nuiiez et al., 2018). In addition, it has been verified that
it is a concurrent action prior to the goal conversion by the author and the assist, in the main European leagues
(Martinez-Hernandez et al., 2022) and it has been found to be a concurrent action prior to goal conversion by the
scorer and assisted, in the two of five main leagues in Europe (Faude et al., 2012; Martinez-Hernandez et al.,
2022), so its analysis and optimization becomes crucial for coaches.

The COD framed as a component of agility (Barnes et al., 2007), is influenced by several physical and
technical components such as, accelerating, decelerating, concentric and eccentric strength and power
(Dos'Santos et al., 2019; Jones et al., 2017; Merino-Muiioz et al., 2021).
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Several tests have been used to evaluate the COD in different exit angles as approach speed (Merino-
Muiioz et al., 2021; Suarez-Arrones et al., 2020), since in soccer these actions occur with variability (Ade et al.,
2016). One of them is the modified 505 test, which evaluates the time to perform a 180° COD (Gabbett et al.,
2008; Merino-Muifloz et al., 2021) and in a recent review, it was concluded that 180° COD tests could be the
most appropriate, because they replicate the movement patterns in soccer, as well as, that during the test only one
COD with a duration of less than 5 seconds is performed (Pardos-Mainer et al., 2020), and the modified 505 test
has these characteristics. Performance in this test has been shown to have association with vertical jump and 10-
meter sprint (Merino-Muiioz et al., 2021), remarking the influence of different physical components in of
performance of CODs.

To date, few studies have analyzed the reliability of this test (Suarez-Arrones et al., 2020; Merino-
Muiioz et al., 2021; Arboix-Ali6 et al., 2021). The reliability of a test plays an important role in understanding
the variability within the test, to determine the changes that may occur due to training programs or fatigue, to
make an effective interpretation of the data (Atkinson & Nevill, 1998). It has also been mentioned that the
reliability of COD tests depends on the instruments (photocells), surface (natural or synthetic grass) and sport
level, so the reliability in the modified 505 in other populations and conditions could vary (Pardos-Mainer et al.,
2020). Thus, the aim of the present study is to analyze the intratest reliability of the modified 505 180° change of
direction test in adult male professional players.

Methods
Design

The present research is of a quantitative approach, non-experimental type, with a descriptive scope and
a cross-correlational design.
Procedures

The players were evaluated during the second week of the precompetitive period of the year 2021 at the
club's sports complex, on the second day of the microcycle, at 10 hours AM, on synthetic grass and players were
instructed to use soccer pads. The tests were conducted by the team's physical trainer. The agreements of the
Helsinki treaty on human studies were respected (General Assembly of the World Medical Association, 2013). It
should be noted that physical evaluations are inherent to the sports training process with which professional
soccer players are familiar.
Participants

The sample consisted of 37 adult male players, composed of 5 goalkeepers, 6 central defenders, 6 lateral
defenders, 10 midfielders and 10 forwards (age=23.4+4.88 years, body mass=75.7£6.46 kg and
height=176.2+6.74 cm), belonging to a professional club of the first division B of Chile. The players had not
completed a familiarization session prior to this evaluation. To be included in the evaluation, the players had to
have participated in all the training sessions up to the evaluation date and not have presented physical discomfort
during the same period. Four players did not meet these criteria and were therefore excluded from the
evaluations.
505 modified

Prior to the test, a standardized warm-up was performed by the physical trainer's assistant, which
consisted of 3 laps of the field, 5 minutes of active stretching, 10 minutes of coordination and running technique
exercises plus dynamic stretching, ending with 3 accelerations and a 5-meter brake. The protocols for this test
have already been documented in the literature (Merino-Mufioz et al., 2021; Pardos- Mainer et al., 2019). With a
single beam photocell (Witty gate, Microgate, Bolzano, Italy), placed at the start at a vertical height of 1 meter,
players positioned with one foot 0.5 meters back from the starting gate, had to leave and step on the mark (white
tape) at 5 meters to return (Figure 1). A mark was left two meters from the start and a researcher verbally
encouraged the players not to stop until they crossed the mark. Four attempts were made, and 2 changes of
direction were indicated for each profile, where the result was obtained by averaging both attempts. When a
player did not reach the indicated mark of 5 meters, the attempt was considered null and void and was repeated
until two valid attempts were reached. Players had 2 minutes rest between attempts.

1 m vertical height

® r _ _0_5_ ;"n_ _ Left Profile
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Figure 1 — Representation of test 505 modified
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Statistical analysis

The distribution of the data was analyzed using the Shapiro Wilk test. All data will be described through
the mean (M) and standard deviation (SD). The analyses were performed by profiles, because asymmetries
between profiles could decrease the reliability in case of analyzing all attempts together (Arboix-Ali6 et al.,
2021). Absolute reliability was analyzed through the coefficient of variation expressed as % (SD/M*100) per
subject, and the mean was calculated, considering acceptable values <10% (Atkinson & Nevill, 1998) and
relative reliability through the intraclass correlation coefficient (ICC) with a two-factor mixed model of single
measured form absolute agreement type (Trevethan, 2017), using the following thresholds for qualitative
categorization: <0. 49 poor; 0.5 to 0.74 moderate; 0.75 to 0.89 good and >0.9 excellent, presenting their 95%
confidence intervals (CI) and were complemented with Bland-Altman plots and statistics. All analyses will be
performed in SPSS version 25 software with an alpha of 0.05 and figures with GraphPad version 8.

Results

Table 1 and Figure 2 show the test description by profile and the total average number of attempts and
the absolute and relative reliability of the modified 505 test. Acceptable absolute reliability was found in the
right and left profile (CV=1.82 and 2.16% respectively). Poor to good relative reliability was found in the right
profile (ICC=0.586, 95% CI=0.335 to 0.759) and poor to moderate reliability in the left profile (ICC=0.562, 95%
CI=0.309 to 0.742).

Table 1. Description and reliability of the modified 505 test.

Profile M +SD CV (%) ICC IL 95% UL 95%  Reliability
Right (s) 2.54  0.09 1.82 0.586 0.335 0.759 Poor to good
Left (s) 2.55 0.10 2.16 0.562 0.309 0.742 Poor to moderate

Average (s) 2.54  0.08

M mean; £SD standard deviation; CV coefficient of variation; ICC intraclass correlation coefficient; IL inferior
limit; UL upper limit.
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Figure 2- Individual values of two tries by right and left profile of 505 modified.

Table 2 and Figure 2 show the Bland-Altman descriptive statistics and their graphs.
Table 2. Bland-Altman statistic

Profile Bias SD of bias 95% Limits of Agreement
Right (s) 0.015 0.079 -0.139 0.169
Left (s) 0.030 0.091 -0.147 0.208
SD standard deviation.
Left profile Right profile
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Figure 2- Bland-Altman plots. s=standard deviation of bias.
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Discussion

The aim of the present study was to analyze the intratest reliability of the modified 180° 505 change of
direction test in adult male professional players. The main findings were poor to good relative reliability in the
right profile and poor to moderate in the left profile and acceptable absolute reliability in both profiles.

There is scarce literature about intratest reliability in this test. Regarding absolute reliability, Suarez-
Arrones et al., (2020), analyzed the absolute and relative reliability of two attempts of the 505m of both legs, in
healthy adults, who practiced team sports 3-4 times a week and found CVs of 1.4% (right) and 1.1 (left). Merino-
Muiioz et al., (2021), analyzed reliability in adult professional players from Chile and found an acceptable CV of
1.86 (range=2.7-4.8%). Arboix-Alid et al., (2021) analyzed reliability in young female athletes of team sports
and found a CV of 5.79% in right profile and 5.61% in left profile in two attempts but performed a
familiarization session one week prior to the evaluation. The values reported are similar to those of the present
study where acceptable levels were always achieved.

On the other hand, regarding relative reliability, Suarez-Arrones et al., (2020) also analyzed reliability
and found excellent reliability in both profiles (ICC=0.92 right; ICC=0.96 left). Merino-Muifioz et al., (2021)
found moderate to excellent ICC (ICC=0.82; CI 90%= 0.67-0.91), considering the 4 attempts. Arboix-Alio et al.,
(2021), found excellent reliability in both profiles (ICC=0.954; 95% CI=0.901-0.979 right and ICC=0.976; 95%
CI 0.951-0.989 left). Another study analyzed test-retest reliability (7-day difference) in young soccer players and
their findings were poor to good reliability (Taylor et al., 2019). The difference in relative reliability may be due
to the form of analysis of the CCI, because the model, type and form of the CCI analysis, can produce higher
values and it usually happens that the authors do not mention it within the statistical analysis (Trevethan, 2017),
as well as to what has already been mentioned by the review of Pardos-Mainer et al., (2020), where it is
indicated that factors such as instruments, surface and sport level could influence the reliability of this type of
tests.

Future lines of research could be to analyze the possible relationships between the performance of this
modified 505 test and the neuromuscular variables obtained with GPS in official matches, or if the differences
between the performance of both profiles are associated with the risk of injury.

Conclusion

From the results it can be concluded that the modified 505 test has moderate relative reliability and
acceptable absolute reliability. In practical terms, this means that trainers should evaluate more than 1 attempt
per profile and as well as whether the skillful profile of hitting the ball coincides with the profile that takes less
time to complete the modified 505 test. The reliability of the test should be taken into consideration to analyze
subsequent changes, so familiarization sessions with the test would be necessary to improve its relative
reliability. The data obtained can serve as a reference for teams belonging to the same league, as well as to
analyze substantial minimal changes outside the intratest noise, according to the reported CVs.
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