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Is the body composition equal or more
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Abstract. The aim was to quantify the influence of body composition on
the strength and cardiovascular endurance in adolescents. 858 Spanish
adolescents participated in this pilot study. BMI values, standing jump test
and Course Navette test were analyzed. The degree of influence of BMI
was calculated by effect size. In the standing jump test, only between 18-
25% of boys and between 17-36% of overweight girls got a distance equal
or greater than those with normalweight. In Course Navette, only between
9%-19% of the boys and 23%-35% of overweight girls got equal or greater
scores than those with normalweight. It is concluded that only a small
percentage of adolescent overweight reach outcomes in strength and
cardiovascular endurance equal or greater than the normalweight students.
These results suggest that it would be necessary to include the body
composition variable within the scales of scholar physical fitness test in
young people.
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1 Introduction

Health-related physical fitness is defined as the ability of a person to perform daily
activities with vigor [1]. One way to assess physical fitness through the test or battery test
of fitness. These are the different components of the same and individually as a whole, are
related to sports performance or to the specific health and future of a person [2].

At present, there are more than 15 batteries and dozens of tests to assess physical fitness
in children and adolescents [11]. Different researches have shown that physical fitness is
higher in boys than girls [1, 3-5], Ortega et al. [5], have shown that levels of strength,
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speed/agility performance, and aerobic capacity are greater in adolescent boys, except
flexibility where girls obtain higher results [5-6].

Another important fact is that adolescent boys increase physical fitness levels with
increasing age, while in girls it is observed a maintenance level [2, 5-6]. Despite of these
important variables, in the last years there is another variable that could mediate in the
physical fitness scales in adolescents. In developed societies, obesity has been developed as
the most frequent nutritional disorder during childhood and adolescence, and its prevalence
has increased progressively during the last decades [7].

In relation to the developed countries, Spain presents very high values of obesity. In
recent years, trends indicate an increase in the prevalence of overweight and obesity in
children and adolescents [8], and the low levels of physical activity practice are some of the
most determinant factors [9]. This increase in overweight can lead to significant limitations
in physical fitness tests among young people and significantly affect the performance of
adolescents during Physical Education classess [10-11]. In other words, physical fitness in
adolescents is significantly better in normalweight than in overweight or obese people [2,
11].

2 Objective

Based on the above, this study aimed to quantify the influence of body typology
(normalweight or overweight+obesity) on strength and cardiovascular endurance, measured
with physical fitness test, in Spanish adolescents.

3 Methodology

3.1 Participants

The present descriptive-cross-sectional pilot study involved 858 adolescents (453 boys and
405 girls) and a BMI of 22.3 + 3.9 kg/m2. The sample was for convenience. Data were
collected from 8 Spanish secondary schools. The study was approved by the Bioethics
Commission of the University of Jaén (Spain), with the consent of the parents or legal
guardians. Participants were categorized into normalweight and overweight (overweight +
obesity) adolescents, according to the specific cut-off points for each sex and age proposed
by the Orbegozo Foundation's Research Institute on Growth and Development [12].
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Table 2. Anthropometric characteristics and physical fitness parameters of the study sample
according to sex.

All Boys Girls Sex Trending
(n= 858) (n=453) (n=405) Differences Age
Age 14.5 (1.3) 14.3 (1.3) 144(13) = -
Wight (kg) 59.6 (13.6) 63.12(147) 563 (11.42) > >
Height (m) 1.6 (0.2) 1.7 (0.2) 1.6 (0.2) > >
BMI (kg/m?) 22.1 (4.1) 222 (4.3) 21941 > >
Normalweight (%) 72.4 73.5 71.3 = >
Overweight (%) 27.6 26.5 28.7 = >
(Lc?;‘)g“udinal Jump 53 3 (33.6) 172.8 (30.6)  132.5(22.4) > >
g/zlgg/;‘fg)rse navette 41 9.(7.1 452(66)  383(51) > <

Data are expressed as mean (SD). The> symbol in “sex differences”, means that the variable is
significantly higher in men than in women (p <0.05); On the contrary; =, There are no significant
differences. The> symbol in "trending age" refers to that variable tends to increase with increasing
age (p <0.05); On the contrary; - not applicable.

3.2 Process

The level of muscular strength and cardiovascular endurance was assessed following the
battery of physical health-related tests in young people, ALPHA-Fitness (Assessing Levels
of Physical Activity) [1]. The muscular strength was measured with the long jump test.
Cardiovascular Endurance was measured with the 20-meter shuttle-run test (Course
Navette). The number of completed periods was transformed into maximal oxygen uptake
(VO 2 max, ml / kg / min) through the Léger equation [13]. In addition, weight (kg) and
height (cm) were measured according to the protocols established in Ruiz et al. [1]. Both
measures were carried out barefoot and in light clothing. As a derived variable, the BMI
was calculated using the traditional Quetelet formula [weight (kg) / height2 (m)].

3.3 Static analysis

Anthropometric and fitness characteristics are presented in mean and standard deviation
(SD) values unless otherwise noted. Differences between age in physical fitness variables
(test) were analyzed by analysis of variance. To analyze the differences between sexes, by
age group and body type in each of the physical fitness tests, the Student's T test was used.
The degree of influence of body typology (overweight + obesity) on strength and
cardiovascular endurance was calculated by the effect size analysis, which was quantified
using the Hedges g statistic. The accepted level of significance was p <0.05. The data were
analyzed with the SPSS program, version 22.0.
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4 Results

Anthropometric characteristics and fitness parameters are presented in Table 1. Descriptive
analysis showed that boys had significantly more weight, height and BMI than girls (p
<0.05). Physical fitness is better in boys and these variables tend to increase with increasing
age.

The results obtained in the standing long jump test showed significant differences
between normalweight and overweight adolescents (all p <0.05). In boys with overweight
(p <0.001), only between 18% (g = 0.927; 0.803) and 25% (g = 0.677; 0.748) jumped a
distance equal to or greater than normalweight students. However, in girls (p <0.01) the
differences were more heterogeneous, accentuating during the 17 years, where only 17% (g
=0.95; 0.819) of them obtained a score equal to or lower than the normalweight students.

The results obtained in the 20-meter shuttle-run test showed that there are significant
differences between normalweight and overweight adolescents (p <0.02), in all ages and
both sexes. Only between 9% (g = 1,21, 0.91) and 19% (g = 0.913; 0.82) of overweight
boys obtained a VO2 max. equal or higher than normalweight students. However, in
overweight women, only between the 23% (g = 0.75; 0.78) and 35% (g = 0.41; 0.66)
obtained a VO2 max. equal to or higher than normalweight students.

5 Discussion

This study aimed to quantify the influence of body typology on the results of strength tests
and cardiovascular endurance in adolescents within each age range. The results of the
present study have shown that the level of fitness is greater in boys than girls. It has also
been shown that there are significant differences between adolescents of both sexes with
normalweight and with excess of weight in the results of strength and cardiovascular
endurance. In standing long jump test, only between 18%-25% of overweight boys get a
distance equal to or greater than normalweight students, while in girls it range was from
17% to 36% . In the 20-meter shuttle-run test, only 9-19% of overweight boys had a VO2
max. equal to or higher than normalweight peers, while in girls this range from 23% to
35%. Therefore, the results suggest that it would be necessary to include the body type
variable within the scales of assessment of strength and cardiovascular endurance in
adolescents.

Our findings are similar to those obtained by previous studies that show that the body
typology is determinant for the results of physical fitness. For example, Fogelholm et al.,
[10], indicated that overweight adolescents from Finland showed worse results of muscle
strength and cardiovascular endurance than normalweight. However, excess of weight was
associated to a lesser extent with motor skills. Similarly, Hsieh et al. [14], and Hanifah et
al. [15], showed a high negative correlation between BMI and cardiovascular endurance in
young men from Taiwan, Iran and Malaysia, respectively. In Spain, both muscle strength
and cardiovascular endurance are negatively associated with total body fat and central body
fat. However, strength was greater in overweight adolescents [16]. For some authors,
overweight and obesity significantly affect the physical fitness level in adolescents [11].
Thus, it is especially important to establish adjustment measures in fitness batteries. So far,
there are physical fitness scales based on sex and age in US youth [17], Australia [18], in
some Asian countries [5, 14] and in Spain [6]. However, we have not found scales that
include the body typology, therefore we cannot compare our findings with previous studies.
Thus, the present study would be presented as an effective tool to improve the quality of the
scales for Physical Education classes and thus, to improve the quality of teaching.
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6 Conclusion

It is concluded that only a low percentage of adolescents between 13-17 years, with
overweight and obesity, obtain a result of strength and cardiovascular endurance equal to or
higher than the normalweight students. Thus, these results suggest that it would be
necessary to include the body type variable within the physical fitness scales in adolescents.
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