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Abstract

Our study evaluated relationships between two surrogate measured vital capacity and aerobic capacity of predict
Anthropometric Characteristics Determine the Cardiorespiratory Fitness among Soccer Players. Whereas our
background confirms that weight-for-height as a relationship, were not considered in the kinematics analysis during
the match. For the propose a total of 163 male soccer players under 17 years from the Algerian football championship
participated in the present study. There VO, max were estimated based on the formula Test Cooper (VO, max =22.351
d (km)-11.288 (ml/min/kg)) where Vital capacity was calculating based on formula (vital capacity (ml)=(27.63-0.112
x age) x height(cm)). Based on the statistical applied. Our results confirm: 1) There is a strong positive relationship
between maximal aerobic capacity and the Vital capacity, 2) Height is the most predictor of Vital capacity, 3) Height is
the most predictor of the maximal aerobic capacity in the case of our sample.
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Introduction

In sports, performance profile of player/team is related to both
biological and environmental factors [1,2]. Whereas despite the most
physiological data on elite soccer players originate from Western
Europe and North America [3]. Where they base their calculated on the
methods kinematic analysis during match play including the distance
covered by players in a match to calculate the index of physiological
demands presented by the total distance covered in a game [4,5]. From
the moment that the distance is the most kinematic parameter used
to determine an estimate maximal aerobic capacity [6]. The main
objective of this study was to analyse the correlation between the
Height Versus Weight as Parameter to esteem in one hand, the Vital
capacity which is the maximum amount of air a person can expel from
the lungs after a maximum inhalation where we choose the formula of
Seikel et al. [1] in other hand, we chose the maximal aerobic capacity
which is the maximum rate of Oxygen consumption as measured,
where the maximal Oxygen uptake has not only been used as an index
of physical activity, but provides valuable information about Oxygen
transportation in our case we based on the formula of Test Cooper
[7-10]. From the proof that the vital capacity is measure to compare
and control the improvement on VO, max case sports studies, and the
way to determine the severity of respiratory muscle involvement in
neuromuscular disease case the medical studies [11,12]. Whereas the
VO, max is the maximum rate at which an individual can take up and
utilize Oxygen while breathing air at sea level [13]. Our interest is low on
formulas which estimate the vital capacity based on age, sex and height
[14]. Furthermore, the VO, max formula chosen in the current study it
is based on the esteem of time and distance [15]. From the considering,
our interest in this study are to tested the correlation between the two
formulas to predict the anthropometric Parameter witch improve the
accuracy of the respiratory functions among soccer players. For this
reason, a total of 163 male soccer players under 17 years from the
Algerian football championship participated in the present study. There
VO, max were estimated based on the formula Test Cooper [16] (VO,
max=22,351 d (km)-11.288 (ml/min/kg)), where Vital capacity was
calculating based on formula (vital capacity (ml)=(27.63-0.112 x age)
x height (cm)) according to Seikel, et al. [1].

Material and Methods
Sample

The data used in this study were obtained through the database
of Team 5 Physical Education Institute Laboratory OPAPS for the
academic year 2014-2015 [17]. In terms of player-related data, 163
male soccer players under 17 years, from the Algerian championship
national territory was examined in parameters (anthropometric and
physiological decide for the current study) by Team 5 at the end of the
physical preparation for the year 2014-2015 after the agreement with
their coach, were All examinations were realized for the first weeks
before the start of championship. Whereas to 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 psychologist.

Testing protocol

Vital capacity: Vital capacity was calculating based on formula
(vital capacity(ml)=(27.63-0.112 x age) x height(cm)) according to
Seikel et al. [1], where The normal vital capacity varies between 3.5 and
6 litres while set that vital capacity increases in response to physical
training, to provide an increased and more efficient supply of Oxygen
to working muscles [18,19].

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)) where that the Cooper 12-minute test,
the 1.5-mile test, the Rockport One-Mile Fitness Walking Test and
the multi-stage shuttle have A corresponding VO, max obtained by
the formula where set them accurate which is correlated between 90-
95% wherevers indict that the Cooper test provide a better picture
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of endurance of maximal aerobic capacity. However, confirm that
maximal aerobic capacity is rarely the limiting factor in performing
daily work tasks where the Progressive respiratory muscular weakness
leads to restrictive lung disease [20-24].

Weight and height: Height (m) and weight (kg) were each measured
in the standing position where confirm that the VO, peak is associated
with biological status after controlling for height and weight [25,26].

Statistical analyses

Data analysis was performed using SPSS 22.0 for Windows (32-
bit). Data obtained from the tests showed a normal distribution and
were presented as mean * standard deviation and Shapiro-Wilk test.
A Regression analyses were conducted to analyse the combined of the
variables chosen to study where the relationship between the variables
was analysed by Pearson correlations (r).

Results

The characteristics of the study sample are presented in Tablel.
However, most traits differed by the variables consist in BMI which
reject Normality based on Shapiro-Wilk test. The Mean + SD of all the
variables shows Good level of fitness and physiological characteristics
of the participants.

All the correlations in the Table 2 are significant at p < 0.05, in the
opposite of weight and BMI.

Through the Table 3 model method Stepwise showed a strong and
significant positive association between Vital capacity and VO, max.

Through the Table 4 model method Stepwise showed a strong and
significant positive association between VO, max and Height whereas
the program Excluded Weigh from the regression.

Through the Table 5 model method Stepwise showed a strong
and significant positive association between Vital capacity and Height
whereas the program Excluded Weigh from the regression.

Physiological characteristics

Variable Vital capacity VO, max
Sample size 163
Mean + SD 4434.56 + 190.22 44.83 + 1.64
Mini £ Maxi value 3995.78 < 4917.89 39.96 < 49.39
. 0.16 0.13
Coefficient of Skewness (P=0.40) (P=0.49)
- . -0.1664 0.45
Coefficient of Kurtosis (P=0.73) (P=0.22)
W=0.9923 W=0.99
Shapiro-Wilk test accept accept
for Normal distribution Normality Normality
(P=0.53) (P=0.44)
Anthropometric characteristics
Variable Weight Height BMI
Mean + SD 64.28 + 7.60 174.51 £ 6.36 211'17‘;i
MinisMaxi value 48.60<78 156 < 186 18.01<
B R - 25.86
- 0.23 0.14 0.61
Coefficient of Skewness (P=0.20) (P=0.44) (P=0.002)
- . 0.7319 0.49 -0.12
Coefficient of Kurtosis (P=0.08) (P=0.19) (P=0.82)
W=0.98 W=0.98 W=0.96
Shapiro-Wilk test accept accept reject
for Normal distribution Normality Normality Normality
(P=0.09) (P=0.28) (P=0.0002)

Table 1: Presents the Baseline characteristics of the participants Physiological and
Anthropometric characteristics by total group.

Page 2 of 3
Correlations\ Weight BMI Height V©: vital
max capacity
_ Pearson 012 | 0.66* 064  0.40%
Weight Correlation 1
Sig. (2-tailed) 0.13 | 0.00 | 0.00 0.00
Pearson 0.12 049 | -0.48*  -0.26™
BMI Correlation 1
Sig. (2-tailed) 0.13 0.00 0.00 0.00
_ Pearson 0.66** | -0.49** 097 | 0.58*
Height Correlation
Sig. (2-tailed) 0.00 0.000 0.00 0.00
Pearson 0.64** | -0.48" 0.97* 0.57*
Vo,MAX Correlation 1
Sig. (2-tailed) | 0.00 = 0.00 | 0.00 0000
) Pearson . - ox ox
vital Correlation 0.40** |-0.26** 0.58** | 0.57 ]
capacity

Sig. (2-tailed) 0.00 0.00 = 0.00 0.00
**. Correlation is significant at the 0.01 level (2-tailed).

Table 2: Presents the correlations between the variables tested in the current
study.

MOdeI. R? A;:ijusted Coefficients® T P f P
Stepwise R

Constant 8.72 | 0.00
1 0.572 0.32 0.31 ( ) 76.04 0.00

VO, MAX 8.72 | 0.00
Variables Entered: VO, max
Dependent Variable: Vital capacity / Predictors: (Constant), VO, max

Table 3: Presents the Results of regression analyses relating Vital capacity and
VO, max.

Model Re Adiusted ¢ tiicientss T P f 3
Stepwise R
Constant 1.29 1.29
1 0.97: 094 g4  (Constant 2681.18 0.00
Height 51.78 0.00

Variables Entered: Height, Weight.
Dependent Variable: VO, max/Predictors: (Constant), Height
Excluded Variables: Weight.

Table 4: Presents the Results of regression analyses relating VO, max and Height
& Weight.

Model Adjusted

) -

Stepwise R R Coefficients® T P f P
(Constant) 423 | 0.00

1 0.582 0.34 0.33 : 81.56 0.00
Height 9.03 | 0.00

Variables Entered: Height, Weight.
Dependent Variable: Vital capacity / Predictors: (Constant), Height
Excluded Variables: weight.

Table 5: Presents the Results of | regression analyses relating Vital capacity
categories and Height & Weight.

Discussion
Based on the statistical applied. Our results confirm:

e There is a strong positive relationship between maximal aerobic
capacity and the Vital capacity. Where our result line with Collins
et al. [27] that a positive relationship exists between ventilatory
capacity and aerobic capacity which has been mentioned in
several studies. Whereas Grant et al. [28] confirm that the
meaning is within the pulmonary functioning and its report with
the aerobic fitness where Grupe et al. [29] confirm that the vital
capacity is a limiting factor of aerobic capacity [30].

e Height is the most predictor of Vital capacity. Where our results
are correlate with the judgement of Ghai [15] that the relation
to body weight, for an average healthy person, the prediction
formula is Vital capacity. Whereas Hess et al. [31] confirm to
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predict pulmonary function equations using weight should not be
used because obese patients will have their pulmonary function
overestimated and gain. From the proof, our results of BMI
(18.01 < 25.86) are correlate with OMS recommendations: (BMI
<25) equal normal body weight, over > 25 equal overweight [32]
where these results explain the strong negative relation between
the BMI and the other variables, except in BMI and Weight which
is not significant. Based on the above we agree that the body
mass index (BMI) is considered to be one of the most objective
anthropometric indices, when its permits the correction of body
weight for height [33].

o Height is the most predictor of the maximal aerobic capacity in our
case, where our results line with the notice that you may want to
adjust your aerobic capacity score (in litres) to account for body size
because big people use more litres of Oxygen simply [34].

Conclusion

Our study evaluated relationships between two surrogate measured,
cardiorespiratory fitness versus the Pulmonary Functions as Parameters
to determine the Physiological profile among soccer players.

Where our background confirms that weight-for-height as a
relationship, were not considered in the analysis among soccer players
according to Thomas Reilly in the similar studies. Our finds confirmed
to maintain a good aerobic fitness, the player must have enhanced
pulmonary function and an improved capacity for Oxygen [35,36].
Moreover, the analysis of body composition is important for any
complete fitness program, whether it is important for our players and
coaches to identify the changes in body composition during growth
to allow for the accurate interpretation of impact of program training.
To conclude we agree that Athletes’ must estimate them ideal weights
based on age, height and lowest in weight as the crucial physiological
characteristic and low percentage body fat as the most important
physical characteristic [37-39].

From the proof the current study supports the hypothesis that
the relationship weight-for-height is the best way to maintain a good
aerobic fitness and ideal weights, view the limitations of this study we
agree that, further studies are needed to implement the actual findings
associated with this hypothesis [40].
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