
INTRODUCTION
For achieving high-performance sport results is needed good 

knowledge and understanding of anatomy and physiology functional 
characteristics of adolescents, which will help  to ensure the use of 
optimal training methods and help individual sport realization. The 
establishment of regularities in dynamics of individual indexes, de-
pending on age of young cyclists is of great importance for sport 
training and sport result prediction as a function of dynamic rela-
tion between morphological, motor and technical abilities (Brogli 
(Брогли), 2012; Zelezyakov & Dasheva (Желязков & Дашева), 
2011)

The development of growing human organism is of interest to 
scientists and researchers not only in sport but from a biological 
point of view. Control studies and measurements at the stage of ini-
tial sport training are excellent means for sport talent detection.

Anthropometry is a scientific direction for measuring sizes and 
shapes of the human body based on quantitative analysis and com-
parison of anthropometric characteristics  (Борукова, (Borukova, 
2013). Different body types are suggested to be related with differ-
ent types of sport (Slncev (Слънчев), 1971; 1998). Different studies 
suggest on different structure of morphological characteristic and 
motor abilities in cyclist in different age periods (Kolev & Ilinova 
(Колев & Илинова, 2006; Kolev, Doicev & Ivanov (Колев, Дойчев 
& Иванов), 2008). These characteristics are used as a foundation of 
effective selection in cycling (Kolev (Колев), 2012; 2016; Doichev 
(Дойчев), 1982). 

Anthropometric signs as height and weight are test with finding 
focus. They provide immediate information regarding the growth of 
the young athleths, but also for the conditions regarding the acqui-
sition of sports techniques and future physical development of the 
respondent. The measurements were performed with standard equip-
ment and procedures (Тотева, (Toteva 2005).

The following study aims to make comparative analysis and 
identify Body Mass Index (BMI) of boys training cycling in age as-
pect (11-16-year-old).

METHODS
The study was conducted in the period 2014-2016.
The subject of the study is the system for sport selection, sport 

orientation and initial sport training of young cyclists.
We studied the physical development and level of training pre-

paredness, technical and tactical skills of young cyclists from the 
Republic of Bulgaria.

Respondents are 60 boys, age 11-16-years, training cycling in 
sport clubs in Bulgaria, divided into three groups of 20 respondents 
each, as follows:

• 1st group – 11-12-years-old;
• 2nd group – 13-14-years-old;
• 3rd group – 15-16-years-old.

For the study we used the following research methods:
• Theoretical and logical analysis of sport-scientific literature;
• Anthropometry.
The set of tests included evaluation of physical development 

evaluated by measuring body high and body weight. Based on this 
parameters, Body Mass Index (BMI), was calculated.

RESULTS AND DISCUSSION
It is known that height and weight are key parameters of physi-

cal development. However, analyzed one be one they are not infor-
mative enough. Therefore, further we calculated Body Mass Index 
(BMI). For assessment of the respondents, BMI indexes we used 
adapted evaluation table of (Слънчев, (Slanchev 1998), for diag-
nosis of obesity in children and adolescents, according to which the 
following norms presented in Table 1, were applied. 

As it is stated in the methodology for the following study is es-
timated the BMI – index recommended by the World Health Orga-
nization, presenting information on the extent of nutrition status of 
athletes.

Unfortunately, obtained data in our study present average values 
for 11-12-year-old bikers of 21,61 km/m2 – in the obesity area. The 
analysis of Figure 1 shows that only 7 young bikers or 35% have 
BMI index in the normal confines (15,8-20,4 km/m2) and from there 
a normal nutrition level. With the other respondents, we find vari-
ous abnormalities. Based on the results, suppress the fact that almost 
half (45%) of the respondents are overweight and 20% have varying 
degrees of obesity.

On Figure 2 we see that in the next age group (13-14-year-old) 
the proportions of boys with weigh-in norm is the same. At the same 
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Table 1. Body Mass Index norms for 10-16-year-old. (by П. Слънчев, 1992)

Age Below normal Normal Above normal Obesity
11 below 15,8 kg/m² 15,8–20,4 kg/m² 20,5–23,4 kg/m² over 23,4 kg/m²
12 below 16,3 kg/m² 16,3–21,1 kg/m² 21,2–25,9 kg/m² over 25,9 kg/m²
13 below 16,9 kg/m² 16,9-21,8 kg/m² 21,9-26,7 kg/m²                over 26,7 kg/m²
14 below 17,4 kg/m² 17,5-22,5 kg/m²              22,6-27,5 kg/m² over 27,5 kg/m²
15 below 18,2 kg/m² 18,2-23,2 kg/m²              23,3-28,3 kg/m² over 28,3 kg/m²
16 below 18,6 kg/m² 18,6-23,9 kg/m²              24,0-29,1 kg/m² over 29,1 kg/m²

 

Figure 1. Relative shavers of obesity level (BMI) for 11-12-year-old.

 

Figure 2. Relative shavers of obesity level (BMI) for 13-14-year-old.

time, there is a tendency towards normalization of weight. A proof of 
this is the fact that there are not respondents with obese.

Our research has shown that with increasing age there is a ten-
dency for bodyweight normalization. As a result, all (100%) of the 
respondents aged 15-16-years have BMI in the normal range. This is 
extremely important for the proper development of young cyclists on 
the road to sport excellence.

The comparative analysis of variability of Body Mass Index 
(BMI) shows that in all age groups, included in the study, this index 
is stable. Proof for this is the fact that the variance coefficient values 
are lower than 10% which by the standards of sport statistics give 
reason to believe that examined three respondent groups (of young 
cyclists) are homogeneous in terms of nutrition level.

CONCLUSIONS
The anthropometric characteristic, respectively height and 

weight, complete the set of tests and can serve as references for 

sport selection and orientation of young cyclists. Results present 
both characteristics of respondents and development trends for the 
corresponding age group. This makes them applicable for this age 
in other countries.

The following study enables us to develop anthropometric 
models of cyclists in various cycling disciplines to support operative 
monitoring of sport training and selection of promising cyclists. All 
this gives us the reason to believe that anthropometric studies have 
provided important information about human body structure and its 
development in time. This makes studies of body mass composition 
an integral part of sport practice.
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