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Summary: The purpose of the current study was to evaluate the Aerobic endurance training as

indicators of physiological training status among male soccer players. A total of 138 well-trained first

division soccer players under 18 years were tested. Testing was based on the Cooper test as a one of

simple tests to estimate VO,max. BMI and BFP as valued anthropometric measurements to control

body change relative to maximal oxygen consumption during dynamic exercise with large muscle

groups benefit training time soccer training experience. Performance in this experience was based on

the subjection that 60 ml/kg/min of VO,max is the minimum fitness requirement for male soccer

players to play at the elite level. Admit in this study as a protocol to categorise our sample into two

groups (up and under the range VO,max + 60 ml/kg/min) and it was based on statistics applied and the

design used. Our results highlighted the importance of aerobic performance up to 60 ml/kg/min as the

minimum fitness requirement to enhance the players' aerobic capacity allied to maximal heart rate

relative to BFP levels as a better parameter in comparison with BMI for the prediction of low VO,max

concomitant to the physiological training status as requests soccer performance demand.
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Introduction

Enhanced aerobic endurance in soccer players needs for trainer to improved soccer
performance by increasing the distance covered, enhancing work intensity, and increasing the
number of sprints and involvements with the ball during a match (Hoff, Wisleff, Engen, Kemi
& Helgerud 2002). However, changes of anthropometry, body composition, and physical
fitness during a soccer season in elite young athletes’ variations throughout the different
training periods (Fessi, Zarrouk, Filetti, Rebai, Elloumi & Moalla 2016). Admit by soccer
scientists studies at 60 ml/kg/min of VO,max suggested as the minimum fitness requirement
for male soccer players to play at the elite level (Almeida, Santos Silva, Pedrinelli &
Hernandez 2018). Support by (Requena 2017) among Top-Level Professional Soccer
Players evaluation of training programs must focus on regaining aerobic capacity and body
composition. Investigate in the present founded on Obesity in terms of Fat percentage is a
better parameter than BMI for the prediction of low VO,max (Mondal & Mishra 2017).
Backing by hypotheses; which confirm that Body fat percentage as a super factor affecting
VO, max and thus the cardiovascular status of the athletes (Anjali, Smita & Deshmukh 2014).

Founded on the above and the pro recommendations: (a) that the average maximal
oxygen intake for elite adult players is reported to be in the range of 55 to 69 ml/kg/min
(Coelho, Figueiredo, Elferink-Gemser & Malina 2016). Where the 60 ml/kg/min of VO,max
is the minimum fitness requirement for male soccer players to play at the elite level (b) that
Heart rate monitoring is a valid indicator of exercise intensity. Our analysis in the present
study test VO,max levels as indices to estimate the adapted physiological soccer players’
profile. Support by in this study based on VO,max + 60 ml/kg/min as the protocol to test the
effective Algerian training programs in the solicitation of maximal oxygen uptake allied to

player training status correlates to its body adjustment relative to its actual performance.

Methods

A cross-sectional design was used to compare the stature, BMI, BFP and VO,max.
Players were classified based on their age categories under 18 years, sex male, senior teams
from the Algerian championship national division one. Their age training exceeds 10 years.
They play in the same championship, plus 2 years, category senior.

The data used in this study were obtained through the database of Team 5 Physical
Education Institute Laboratory OPAPS for the academic year 2016 — 2017. In terms of player-

related data, 148 male soccer players under 18 years, play at the Algerian championship
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national territory. Were examined in parameters (anthropometric and physiological decide for
the current study) by Team 5 at the end of the physical preparation for the year 2016 — 2017
after the agreement with their coach, were All examinations were realized for the first weeks
before the start of the championship. Whereas too expert the study protocol and methods, we
choose the laboratory OPAPS “Institute of Physical Education of our University” who
approve it by the professors of football and physiologist of effort.

TESTING PROTOCOL

The maximal aerobic capacity

We have chosen the maximal aerobic capacity based on the formula Test Cooper [16]
(VO; max = 22.351 d (km) - 11.288 ml/min/kg). Confirms by John Gormley et al. that the
Cooper 12-minute test have a corresponding laboratory VO, max obtained by the formula
(John & Juliette 2009). Report by Daniel Mayorga-Vega, et al as an accurate test with validity
around 90 — 95 % (Mayorga-Vega, Bocanegra-Parrilla, Ornelas & Viciana 2016).  Support
by the Cooper Institute as field test which provides a better picture of endurance of maximal
aerobic capacity (Welk & Meredith 2010) which leads to better health and a higher quality of
life, according to (Sharon & Hoeger 2015). However, Wener, Hoeger et al. confirm that
VO,max is affected by genetics, training, gender, age, and body composition (W. Hoeger &
A.Hoeger 2016). While to calculate HRmax, we use the formula, proposed by Zerf (2017)
derived from formula Uth N: Max Heart zones exercise = (VO,max/15) * Heart Rate (RHR).
For RHR, we use the polar watch system to compute Heart Rate.

Anthropometries fat index

Height (m) and weight (kg) were each measured in the standing position (Mohammed,
Abelatif, Mokhtar & Ali 2016) to calculate the body mass index BMI = weight (kg) /height
(m2) (Skidmore-Roth 2015 ). Goto et al. confirm that the VO, peak is associated with
biological status after controlling for height and weight (Goto, Yokokawa, Fukuda, Naito,
Hisaoka et al. 2015). For body fat percentage (BFP), we use the formula proposed by
Deurenberg, et al. body Fat = (1,2 x BMI) + (0,23 % age) - (10,8 x Sex) - 5,4 (Deurenberg,
Westrate & Seidell 1991) s inexpensive and convenient means for our coaches and players.

Statistical analyses

Data analysis was performed using SPSS 22.0 for Windows (32- bit) (IBM, Armonk,
NY, USA). Data obtained from the tests showed homogeneity and the deference according to

the protocol used, presented as mean + standard deviation, Levene's test and independent t-
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test, were the relationship between the variables was analysed by Pearson correlations (r). The

statistical significance was set at p < 0.05

Results
Table 1
Present the characteristics and differences observed in the sampling

Groups N Mean+SD F p<0.05 T p<0.05

Weight (kg) VOmax > 60 ml/kg/min 67 62,89+7,14 5,493 0,021 -0,719 0,474
VO,max <56 ml/kg/min 71 63,65+5,34

Height (cm) VO,max > 60 ml/kg/min 67 1,75£0,06 2,305 0,131 1,247 0,214
VO,max <56 ml/kg/min 71 1,73%0,05

BMI (kg/m2) VOmax > 60 ml/kg/min 67 20,09+1,58 1,173 0,281 -4,126 0,000
VO,max <56 ml/kg/min 71 21,24+1,69

VO,max VO,max > 60 ml/kg/min 67 62,56£2,56 5,984 0,016 -6,187 0,000
VO2max <56 ml/kg/min 71 56,93+2,02

BFP % VOmax > 60 ml/kg/min 67 9,91+0,78 5,836 0,017 14,364 0,000
VO,max <56 ml/kg/min 71 10,83+0,93

HRmax % VO,max > 60 ml/kg/min 67 187,75+7,64 5,984 0,016 -6,187 0,000

VO,max <56 ml/kg/min 71 170,62+5,96
AGE (years and month) VO,max > 60 ml/kg/min 67 17,50+0,59 2,352 0,127 1,241 0,000
VO,max <56 ml/kg/min 71 17,38+0,50

Depending on data entry, the aims of the study and statistical processes applied within
search limitation. Regarding the impact of Aerobic endurance training on physiological
training status among our soccer. Our results in table 1 show that VO,max of up to > 60
ml/kg/min is an advantage of physiological training response than its less. Claim in the
present via the less fat or fatness among our soccer. Inspected via this study based on the sign
of the independent T-test as deference record in BMI, BFP, HRmax and VO,max. In the
opposite of age, weight and height. Support by the correlate BFP as a superior index of
obesity in term fat to predict the low VO,max or HRmax more than BMI (table 2).

Table 2
Present Pearson Correlation between physiological and fat index among the total sample
Pearson BMI VO,maxX BFP HRmax
VO,max 0,437 1 0,527 097"
HRmax 0457 097 0527 1
p<0.05
N 138

** correlation is significate at 0.01 (bilateral).
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Interpret by (James, Robin, Claire, Andrea & Rodney 2016) via the decline in
cardiovascular fitness, owing to the increase of fat overweight or obesity levels. Suggesting
this control and training method as a targeted approach used to determine training errors allied
to the efforts to achieve optimal improvement in physical fitness performance. The case of
this study, supported by previous prevalence studies through the importance of players and
coaches to access soccer player’s physical status for team selection and training purposes.
Admit by Physiological tests as control tools providing information relative to the difficulties
in performing the intense physical exertion (Gongalves & Silva 2016). Establish in this study
via VO,max upper to 60 ml/kg/min as exercise intensity consistent with exercise maximum
and energy requirements Zerf 2017. Backing by (Cardoso, Baumgart, Jansen, Freiwald &
Hoppe 2018) among individual player data were more variance is recorded through VO,max
total endurance and physical abilities due to the amount of anaerobic or aerobic energy
supply. Needing from our trainers a combination of various tests to provide a comprehensive
assessment of the players that permitting the optimization of training and testing procedures
for soccer players. The case of this study, which confirm the levels of Aerobic endurance
training up 60 ml/kg/min to as super indicators of physiological training status recommended
for our soccer players to reach the high and global levels derived from soccer sciences

research.

Discussion
Based on the study design and statistical applied. Our results confirm:

1. VO;max up to > 60 ml/kg/min is effective endurance training to improve maximal oxygen
uptake, admit in this study as advanced physiological training response than it's under
among soccer players. State by (Scribbans, Vecsey, Hankinson, Foster & Gurd 2016)
that training at any intensity above ~60 % of VO,max is likely to improve maximal
oxygen uptake in healthy adults. As well as the decreases body weight or stroke.
Confirmed by Hassane, LeMoal, Wong, Ounis, Castagna, Duluc, Owen & Drust 2013) in
the context of training-related to increased VO,max after training at high intensity.
Indicate by (Thevenet, Tardieu, Zouhal et al. 2007) through the amount of oxygen
consumed during exercise that could serve as a good criterion to judge the effectiveness of
this exercise on the development of physiological soccer game recruitment. State in the
present study through the inverse correlation between VO,max and the fat index used in

this study. Where their upper reduce the levels of aerobic fitness capacity. Shown in
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similar, as the basis for a good form of sports players’ formation. Support by a number of
tests through the increase of the level of maximum oxygen uptake (VO,max), improves
the sports performance of the game. Reviewed by Fortuna, Szczurowski, Zabtocki, Patasz
& Demczyszak (2018) above the player lengthens the distance run during the match, the
intensity of the globally performed work increases, the number of sprints increases and the
number of actions with the ball increases.

. VOymax up to > 60 ml/kg/min for a soccer player is effective endurance training to
control body fat or fatness (BFP or BMI). Our results table 1 and 2 lines with Koutlianos,
Dimitros, Metaxas, Cansiz, Deligiannis & Kouidi (2013) which confirm the impact of
body fat composition in term overweight on physiological capacity. Support by (Mondal
& Mishra 2017) via the prediction of the low VO,max. Confirmed by Laxmi CC (Laxmi,
Udaya & Shankar 2014) trendy the effects of increasing fat in compared with muscle mass
on Cardiorespiratory Fitness case sports studies and distribution adiposity case the
medical studies, according to Tauseef Nab et al. (2015). Although based on the strong
negative correlation between VO,max, BFP and BMI, we agree that an increase in BM of
1 kg can increase the aerobic demand of exercise by 1 to 14 %. Disclose in similar as a
significant negative correlation between BMI and VO,max (ml/kg/min) signifying the
possibility of body fat effect on cardiorespiratory function (Radovanovié, Koci¢, Gajovic,
Radevi¢, Milosavljevi¢ & Niciforovi¢ 2014). From the above, we subject for our trainers,
VO;max up to > 60 ml/kg/min as an effective endurance training to improve the soccer
player’s maximal oxygen uptake relative to their body weight adjustment allied to fat
accumulation. Record in this study through adaptive concerns bodily functions associated
with oxygen consumption. Set by similar as an advantage in the benefits of the top team
compared with those in the lowest place among the Norwegian elite league, according to
Hoff, Wisleff, Engen, Kemi & Helgerud (2002). Interpret by Hassane, LeMoal, Wong,
Ounis, Castagna, Duluc, Owen & Drust (2013) as a training body adaptation, allied to
body composition management (Paul, Don, Kimberley et al. 2016). Admit in this study
via the levels of aerobic capacity relative to changes in body fat percent (Mohammed,
Abelatif, Mokhtar & Ali 2016) as efficient endurance training to improve maximal oxygen
uptake allied to physiological soccer demand. Conclude via this study, based on V02max
upper to 60 ml/kg/min as benefit physiological training status to control the appropriate
percentage body fat as the most important body weight management (Draper & Marshall

2014) more associated with the prediction of lesser VO,max.
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Recommended through this study as the most typical method for our trainers to
monitor body weight or stroke relative to aerobic fitness levels recommended in this game.
Recommend through the high VO,max as adopt soccer training (McMillan, Helgerud,
Macdonald & Hoff 2005). Requesting for our coaches the use of our protocol to have access
to objective information on soccer player’s physical status for team selection and training
purposes. Appraisal in this study via Physiological tests that can provide the soccer adaptation
profile supported by the analysis of body composition allied to VO,max levels (Zerf 2018).
State in the current study through VO,max super to > 60 ml/kg/min as the minimum fitness
requirement to enhance the Algerians player maximal heart rate relative to BFP levels as a
better parameter than BMI for the prediction of low VO,max concomitant to the physiological

soccer status performance demands.

Conclusion
Our results approve that a training response in soccer game requests VO,max upper to
> 60 ml/kg/min as the minimum fitness requirement to enhance the player maximal heart rate
relative to BFP levels as a better parameter than BMI for the prediction of the lower VO,max.
Subjected via this study as accurate systems to monitor the physiological adaptations of
soccer training program simultaneously to their endurance training to improve maximal
oxygen uptake. Recorded via this study as individual training mistakes to enhance the
Algerians players’ aerobic endurance performance. Inspected by similar as key soccer status
demand to perform at the elite level. Recommended trendy this study via individuation of
players load, which should be measured in appropriation with VO,max related to % BF level.
Considered in similar as a factor that contributes to enhancing the individually based training
programs. Admit by soccer scientists studies at 60 ml/kg/min of VO,max recommended as the
smallest fitness requirement among European male soccer players to play in the elite level.
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