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Abstract. Purpose: Body composition evaluation of youth aged 17-18 of a different physical activity with the help
of bioelectric impedance method. Material and Methods: 18 boys practicing swimming and 19 boys not practicing it
took part in the study, making up a control group. Height, weight, BMI, lean body mass, the content of fat and water,
Rohr factor were evaluated. Non-parametric Mann-Whitney test has been used to evaluate the differences in the range
of the tissue components between the two groups. Results: Statistically significant differences were found on the
p<0,05 level in % fat content. Mean body weight in experimental group was 71.5 kg, while in control group it was
69.4 kg. Minimum and maximum weight in group of swimming-practicing persons was: 56.6-92.2 kg. Increased body
weight in the group of swimmers can result from greater amount of active tissue in this group compared with persons
of low physical activity. Proportionally, it amounted to 64.3 kg and 61.3 kg. In the tested groups, minimal and maximal
values of amount of active tissue proportionately amounted to: 54.1-78 and 49.5-72,3 kg. Conclusions: Physical
activity modifies body composition. Active lifestyle is one of the methods for prevention of overweight and obesity.
Key words: body composition, physical activity, obesity, bioelectric impedance.

Introduction

Recent years, in Poland and in many other countries studies have been conducted on problem of overweight
and obesity. Obesity is perceived as a health problem and treated as “Epidemic of XXI century”. In medical concept,
obesity is treated as a systemic chronic metabolic disease resulting from a disorder of the balance between energy
collecting and spending [1]. Obesity is connected with an excessive fat body growth. The period of puberty is a critical
period for general fatness development and in terms of body for fat location in the organism [13].

Hirschler V. et al. [8], Anoop M. et al. [1] suggest that there is a correlation between abdominal obesity and
late appearance of the metabolic syndrome (ZM). De Ferranti A. et al. [5] state that obesity is a clinical concept of
related metabolic disorders, to which belong the following among others: abdominal obesity, hypertension, increased
glucose concentration, insulin resistance, lipid economy. In case of children obesity should be treated as a multi-
systemic disease [7].

According to Sikorska-Wisniewska G. [18], main obesity causes are: inappropriate eating habits, low
physical activity, emotional problems, pregnant women’s inappropriate nutrition, genetic factors. The author says that
during childhood, environmental impact is very crucial, due to formation of eating habits. Besides, parents have also
a significant influence on the children’s way of their free time spending. They can offer different forms of physical
activity to the child. Significance of a physical activity increases, especially in the prevention of civilizational diseases.
Physical activity positively affects our health, emotional and social development. Systematic, long-lasting physical
exercises induce changes in organs, systems, cells. These changes affect body composition (lean body mass
participation, fat body) [17]. Chabros E. and Chrzanowska J. [4] state that obesity and overweight are frequently the
result of an inappropriate diet and low physical activity. It has been found that following an appropriate diet together
with a regular physical activity constitutes an effective method in the fight against obesity. Regular participation in
sports reduces amount of fat body and increases lean body mass. Physical activity leads to reduction of fat body mass
size, and also improves its sensitivity to insulin effect. An adequate level of physical activity leads also to regulation
of metabolic disorders, which occur with obesity. Biatkowska M. [2] claims that physical activity is effective for
secondary and primary obesity prevention, while reduced physical fitness can lead to increased risk of premature
death.

Body mass and composition measurements are good tools to evaluate metabolism disorders, in diagnostics
of malnutrition, overweight and obesity.

Anthropometric methods evaluating overweight and obesity include: bioelectric impedance method,
percentile grid, waist-hip rate (WHR), waist circuit (WC), BMI rate (body mass index). Bioelectric impedance method
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is a non-invasive, simple method. Besides, thanks to this method, evaluation of body composition mass can be made.
Woodrow G. [20], Birch K., et al. [3] state that bioelectric impedance is connected with electrical conductivity of lean,
hydrated and anhydrous body fat. The most frequently used weight-height factor is BMI factor.

Material and methods

Ethics

The study was conducted in accordance with the Helsinki Charter of Human Rights and was approved by
Ethics Committee of State Higher Vocational School in Raciborz. Each participant was willing to participate in the
study voluntarily and confirmed that with a written agreement.

Participants and controls

Tests were conducted in 2013 on a group of young people at age of 17-18 in the morning hours (8.00 —
10.00). The participants were divided into two groups differing by level of physical activity. One group consisted of
persons with high level of physical activity, training swimming (18 boys). The second tested group — were the persons
not training (19 people), attending only PE lessons (3 times a week).

The subjects were instructed to avoid physical activity, maintain current food intake, with no alcohol and
caffeine 48 hours before testing. On test day, the athletes were with empty stomach. The subjects stayed in standard
study conditions (temperature 20-22° C — thermo neutral conditions), following the basic procedures of sports
metrology.

As aresearch tool, analyzer of body composition TANITA TBF-300 type has been used, measuring participation
of particular body components (Bioelectric analysis of the impedance — BIA). This method uses resistance measurement
of electric current in human body. As a result of such research, the following values have been obtained: body mass [kg],
BMI — Body Mass Index (weight — height factor of body mass), FAT % — percentage of body fat, FAT MASS —content
of body fat in [kg], FFM —content of lean body mass [kg], TBW — total water content in organism [kg].

The results were processed and subjected to the statistical calculations (mean, standard deviation (SD, %), min.,
max.) in Microsoft Open Office Excel 2007 software. Significance level of differences between tested groups was
calculated with Statistica 10 program. Calculations were made with the use of non-parametric U Mann-Whitney test to
compare two independent groups. The level of significance was p<0,05.

Results

Table 1. Somatic evaluation of tested groups of young people aged 17-18.

Parameters Swimmers (group 1) N=18 Tested group (I1) Significance level
Mean value of standard Mean value of the standard p<0,05
deviation. (min. max) deviation..t (min. max)

Age 17,4+0,50 (17-18) 17,7+0,46 (17-18) 0,218448

Body height [cm]  180,0+6,36 (168—192) 179,646,06 (167-192) 0,963645

Mass [kg] 71,5+8,23 (56,6-92,2) 69,4+8,84 (53,3-92,5) 0,681643

BMI [kg/m?] 22,1+1,92 (18,9-26,9) 21,5+2,48 (16,2-28,5) 0,370033

FAT % 8,4+3,41 (2,7-15,4) 11,243,70 (2,8-21,8) 0,030970

FAT MASS [kg] 6,2+3,12 (1,7-14,2) 8,1+3,65 (1,5-20,2) 0,055574

FFM [kg] 64,3+6,10 (54,1-78) 61,3+5,90 (49,5-72,3) 0,260881

TBW [kg] 47,0%4,51 (39,6-57,1) 44,9%4,32 (36,2-52,9) 0,254493

TBW [%] 66,014,74 (49,4-71,2) 65+2,72 (57,2-71,2) 0,104015

Rohrer factor 1,2+0,11 (1,1-1,5) athletic type 1,20+0,15 (0,9-1,6) athletic type 0,637644

*significance level p<0,05

The study involved young people aged 17-18 years, practicing and not practicing swimming. The

measurement of body composition with the help of bioelectrical impedance analysis was carried out in two groups of
adolescents with different levels of physical activity. In addition to the basic somatic parameters, i.e. body weight [kg]
and height [cm], body composition assessment was done, in which lean body mass [FFM kg], adipose tissue [FAT]
expressed in kilograms and as percentages as well as the water content expressed in kilograms and as percentages,
were specified.
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Mean body weight in experimental group was 71.5 kg (& 8.23), while in control group it was 69.4 kg (+ 8.84).
Minimum and maximum weight in group of swimming-practicing persons was: 56.6-92.2 kg. Increased body weight
in the group of swimmers can result from greater amount of active tissue in this group compared with persons of low
physical activity. Proportionally, it amounted to 64.3 kg (+ 6.10) and 61.3 kg (& 5.90). In the tested groups, minimal
and maximal values of amount of active tissue proportionately amounted to: 54.1-78 and 49.5-72,3 kg. Greater
volume of active tissue in group with high physical activity has also an effect on BMI. This indicator respectively
took values: 22.1 (£ 1.92) [kg / m2] and 21.5 (2.48) [kg / m2]. Minimum and maximum values were: 18.9-26.9
[kg/m?] and 16.2-28.5 [kg/m?]. Amount of active tissue, body weight, BMI in group of young people practicing
swimming, were not significantly statistically higher, compared with control group. Water content [TBW] expressed
in percents and in kilograms, in group practicing swimming, was not significantly higher, compared with control
group. These indicators respectively took values: in experimental group: 66.0 (+ 4.74), maximum and minimum
values: 49.4-71.2 [%], whereas in control group: 65 (% 2.72), minimum and maximum values: 57.2-71.2 [%].

The study and analysis of the results have shown that there were significant statistical differences in body fat
expressed in percents. In the group of people practicing swimming, these values amounted to 8.4 (+ 3.41), minimum
and maximum values were: (2.7-15.4) [%]. Accordingly, in control group, body fat, expressed in [%], took values of
11.2 (+ 3.70) 2.8-21.8 [%]. Body fat percentage, expressed in kilograms, was 6.2 (+ 3.12) in experimental group,
minimum and maximum values were: 1.7—14.2 [kg], while in reference group they were: 8.1 (£ 3.65), minimum and
maximum values: 1.5-20.2 [kg]. Body fat percentage expressed in kilograms, approached level of significance 0
<0.05.

Discussion

Laska-Mierzejewska T. [11] states that in non-training population, BMI shows rather high correlation with
different measures of fatness. People, who train sports, have different composition of body tissues. BMI of contestants
may be considered as an active tissue measurement. Jaskolski A. [10] writes that BMI factor is not the best obesity
factor for trained people. People with of high physical activity and having mass musculature can have higher BMI
value, which may indicate overweight or obesity. In the swimming-training group, high BMI factor can result from a
large amount of muscles. Based on the presented opinions, BMI factor should not be compared when people, who
differ in the level of physical activity, are examined. In group of the individuals, who practice swimming, in
comparison with group II, BMI factor has shown insignificantly higher value. Nazar K. and Kaciuba-Uscitko H. [14]
write that BMI factor can increase under the influence of increased physical activity. In group of contestants, body
mass was insignificantly higher in comparison with the tested group. Beneficial effects of sports training are visible
along with the evaluation of changes in proportions of active tissue and body fat. It can be observed in our studies,
where body fat percentage was significantly lower in the contestants’ group. It is confirmed by the opinion of Dietz
W. H. [6] who claims that long-lasting physical activity promotes fat body reduction. Besides, in the author’s opinion,
systematic physical activity raises body efficiency and affects psyche positively. A similar conclusion was drawn by
Janiszewska R. [9] who investigated students differing in the level of the physical activity. Based on the conducted
studies, it can be assumed that intensive sports training affects body composition. In tested group I, amount of lean
body tissue was insignificantly higher relative to group II. Our results are consistent with previous results, obtained
by Stanula A., et al. [19]. Having investigated 12-year old swimmers with a 3-year training experience, the authors
have shown that physical training significantly affects body composition. Janiszewska R. [9] states that systematic,
increased physical activity leads to protein body mass increase, LBM increase, reduction of the subcutaneous body
fat and visceral, and maintenance of BMI factor within normal range. On the basis of the studies, Orkwiszewska A.
et al. [15], while assessing the degree of fatness and tissue composition in the training and non-training boys, suggest,
that appropriately dosed physical exercises affect the process of physical development in a modifying way, leading to
changes in somatic construction and tissue system.

According to Nazar K. and Kaciuba-Uscitko H. [14], the changes in body composition, connected with
physical activity, are important argument in obesity therapy. Besides, the authors state that there are differences in
sensitivity of cells, located in various parts of body, to the physical exercises. Moreover, according to Dietz W. H. [6],
systematic physical activity not only raises body’s efficiency, but also affects psyche positively. Radochonska A. and
Perenc L. [16] state that studies on fatness play important role in the obesity treatment and prevention.

Conclusions

1. Based on the results, it can be concluded that in group of individuals, who practice swimming, body fat
proportion, expressed in %, was significantly lower compared with the control group.
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C

In group of contestants there were no statistically significant tendencies for lean tissue growth [kg] compared
with the control group.

In tested groups, BMI was normal. Based on these results, it can be concluded that non-significantly higher
rate in group with increased physical activity was associated with content of lean tissues.

In group of swimmers, water content was not significantly higher, compared with control group.
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