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INTRODUCTION
Swimming involves various related sporting disci-

plines. They can be differentiated not only by strokes 
but also by distance. Distances from 50m to 1500m re-
quire specific contestants’ physical qualities.The esse-
nce of training is focus on regular physical exercise 
in the swimmers’ preparation for the development of 
long-lasting morphological and functional bodi changes 
contributing to high quality sporting performance. The 
swimmers’ functional condition is controlled by medico-
biological tests. The VO2max and Wmax parameters, 
which demonstrate the swimmers’ ergometric and aero-
bic abilities, are used in the assessment of the training 
level of elite contestants in various sports disciplines 
(Angelova Boyadzhiev, Ivanova, Muletarov, & Basheva 
(Ангелова, Бояджиев, Иванова, Мулетаров, & Баше-
ва, 2011); Grancharov ( Грънчаров),  1997).

The aim of the study is to establish the correlation 
of certain parameters testifying to the aerobic abilities of 
the young female swimmers. 

METHODS
14 young female Bulgarian swimmers were studied. 

In order to achieve the aim of the study, 9 different tests 
were used, namely:

−	 Lab tests to study work capacity Wmax and 
Wat/kg and the level of aerobic abilities, Vo2max and 
VO2/kg, the height, weight and age;

−	 Field tests – swimming 400m and 1500m free-
style.

All data were processed with MS Excel using vari-
ance and correlation analysis.

RESULTS AND DISCUSSION
The analysis of variance (Table 1) of the results ob-

tained from the study illustrates following tendencies:
The age of the contestants, as a key parameter for 

the sample, is expressed by X = 14.36 years of age. In 
view of the geography of Bulgaria, the swimmers’ bio-
logical development is in the period of adolescence. The 
results expressed by X = 14.36 manifest that the age pe-
riod is favorable for the development of VO2Max.

The obtained parameters values showing the devia-
tion, indicate that the sample is homogenous: Mx= 0.39, 
S=1.45 V%= 10.9.

The parameters are divided as follows:
“a” = -1.29 - most of the female swimmers belong to 

the younger age group;
“e”= 0.51 - a wider division of the individual cases.
When comparing X min = 13 years of age and Xmax 
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= 17 years of age, it can be concluded that most of the 
swimmers are adolescents.

For the height indicator, X = 166.7 cm, is an aver-
age value worldwide. The deviation parameter and the 
division parameter show that the group is homogenous, 
most of the swimmers being grouped around the X = 
166.7 cm value.

When analyzing the medico-biological test results, 
VO2 max low value was observed, expressed as Xmin 
= 2009 mll/min, which may prove restrictive to the pro-
spective sporting achievements of the swimmers.

The stroke spread R= 1341 shows that there are still 
significant limitations in the lung capacity development.

The same analysis can be carried out for the second 
test, VO2/kg, where Xmax = 55.56 can be considered to 
be a good value for the significantly younger children. 
The power of exertion results are also unsatisfactory, as 
illustrated by Xmin = 180 and the distribution of ‘’a’’= 
-1.3, oriented towards the lower results. To some extent, 
the Xmax = 280 value can be considered a good result 
for this parameter.  In swimming tests, physical endur-
ance is the major point of control and the test results are 
significantly poorer than world standards. It is easy to 
make such a comparison as both distances, 400m and 
1500m freestyle, are competitive disciplines according 
to the swimming protocol. 

The deviation values for both disciplines are consid-
erable. In terms of distribution, the shorter test manifests 
a tendency towards better sports results, while the longer 

one shows a tendency towards the lower results, ,,а” = 
0.12, although slightly. The results allow for the conclu-
sion that the swimmers under study have a low level of 
preparation and general endurance.
        The correlation of the parameters studied is obtained 
by correlation analysis, as shown in Table 2.

Using age as a basic parameter, a higher correlation 
between height and weight was found, which in turn has 
a strong correlation with Vo2 max and Wat, the latter fact 
being a normal integral part of the maturation. Consider-
ing other parameters, a logical correlation between max-
imum oxygen consumption and its distribution in terms 
of the swimmers’ weight, as well as with Wat and Wat/
kg  was observed. This is explained by the improvement 
of the girls’ body functions, since adolescence is impor-
tant for the development of the respiratory processes 
by training methods and techniques contributing to the 
maximum oxygen consumption. The two endurance-
based swimming tests also manifest a good correlation, 
although to a lesser extent. The exertion and its distri-
bution in terms of the weight as well as the 400-metre 
swimming test,  as compared to the long 1500-metre 
swimming test, show that the swimmers under study 
possess satisfactory aerobic abilities. In conclusion, it 
is possible to generalize that the interaction of the vari-
ous parameters reflects the good training methods, used 
in the development of the aerobic abilities and specific 
endurance.

 Table 1.  Variance analysis results (N=14)

Parameters Age Height Weight Wat Wat/kg VO2max Vo2/kg 400 м 1500 м
X
Mx
S
V%
,,a”
e
R
Xmin
Xmax

14.36
0.39
1.45
10.09
-1.29
0.51
4
13
17

166.7
1.5
5.6
3.36
-0.2
0.3
20.5
157.5
178

57.7
2.0
7.4
12.82
-0.2
-0.6
24.8
43.8
68.6

222.9
9.7
36.3
16.28
-1.3
0.5
100
180
280

3.87
0.13
0.49
12.66
-0.81
-0.23
1.66
3.03
4.69

2685.29
107.55
402.43
14.18
-0.66
0.45
1341
2009
3350

46.66
1.35
5.04
10.80
-0.93
0.21
16.22
39.33
55.56

296.88
5.77
21.58
7.27
-0.85
-0.53
67.48
256.06
324.54

19.86
0.31
1.14
5.74
0.12
-0.69
3.87
17.36
21.23

      Table 2.  Correlation analysis results

Parameters Age Height Weight Wat Wat/kg VO2max Vo2/kg   400 м 1500 м
Age 1,00
Height 0,466 1,00
Weight 0,407 0,873 1,00
Wat 0,170 0,585 0,613 1,00
Wat/kg -0,196 -0,162 -0,241 0,618 1,00
VO2max 0,357 0,671 0,696 0,936 0,455 1,00
Vo2/kg 0,021 -0,150 -0,249 0,510 0,874 0,517 1,00
400 м 0,167 -0,043 0,026 -0,257 -0,338 -0,068 -0,080 1,00
1500 м -0,171 -0,105 -0,128 -0,433 -0,411 -0,338 -0,268 0,478 1,00
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CONCLUSIONS 
1. The analysis of variance demonstrates that the 

swimmers under study do not possess good genetically 
predetermined qualities to develop exceptional sports-
manship, and their test results are poor. 

2. The correlation analysis results show consid-
erable mutual interaction between the age and anthro-
pometric parameters, swimming tests, and ergometric 
parameters. 

It is possible to conclude that the low level of the 
general endurance is a reflection of the insufficient train-
ing of this quality. Considering the age relation to the 
development of the respiratory system, it is necessary to 
design proper training exercises to improve the swim-
mers’ aerobic abilities since the latter are fundamental 
for the exceptional sportsmanship.

3. The adaptive changes in the young swimmers’ 
bodies will allow for the greater work done in the pool 
and the development of specific endurance contributing 
to a higher-quality training. 
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