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ABSTRACT 

It is currently considered that health assessment systems should include a complex of morphological, 

functional, psychological indicators of the state of the organism. The aim of the research is analyzing the 

development of the physical structure of male university students considering the anthropometric 

indicators height, weight and chest.  

Materials and methods - the research is conducted of 2017/2018 at Trakia University in Bulgaria. We 

used the anthropometric method. Those indicators are used for calculating the Pine’s Index, Erisman’s 

Index, The Index of Brugsh and Indicator for body development. Results: The biggest part from the 

students with the most strongly developed bodies (85.96%), calculated by the index of Pine. The 

evaluation of the chest development is calculated by means of the thoracic-growth index of Burgsh - 

relative part of students with wide chest is the biggest - 50%. According to the Index of Erisman, whouses 

the indicators of height and chest to determine their development, the relative portion of students with 

good development of the latter is 85.93%. Conclusion: predominant are the students of normotonic and 

athletic type, with good development of chest, even reaching significant levels of broad-chest size and 

strong body development.  
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INTRODUCTION  
The evaluation of the physical development of 

the young students is of significant interest, 

since it is a leading indicator, defining the 

health condition during the research period and 

the future perspectives. We do not find enough 

information about research on physical 

development at the age of 19 to 25 years. We 

drew attention to some gaps in the research 

field by collecting anthropometric data in a 

random sample of college students. This can 

serve to clarify the real physical development 

of young people. Investigations of university 

students’ physical development are main 

priority of the specialist in the academic and 

sports education. Important is the question 

related to clarifying the level of physical health 

of students (Bykov, 2003). The ‘height’, 
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‘weight’ and ‘chest’ indicators are key 

characteristics defining the physical 

development, according to authors such as 

Bashkirov (1962). Others, like Vorobyova 

(1998); Slantchev et al. (1992); Sukhanov 

(1996), Utkualp (2015) claim that the socio-

economic and the hygienic living conditions 

determine the physical condition. Pribis 

(2010); Gropper (2012); Hootman (2017) 

examine changes in anthropometry and body 

composition in students, but there is no data on 

chest development, breathing capacity, and 

body type identification. In researches of 

Kuznetsova (2005) it is stated that 35% of boys 

have narrow chests. What is more, the analysis 

conducted amongst youngsters aged 17-21 

years reveals that students do not fulfill the 

Russian physiological standard and ⅓ of the 

young men have disharmonic physical 

development, due to disproportionality 

between height, weight and age.The improved 

physical condition, determined by the 

acceleration and the already mentioned factors, 
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could contribute to the better development of 

physical capability and involving the 

university youth in more sport activities. This 

would decrease the disproportion between 

good physical condition and the reduced 

physical capacity (Slantchev et al. 1992).The 

aim of the research is analyzing the 

development of the physical structure of male 

university students considering the 

anthropometric indicators height, weight and 

chest. 
 

MATERIALS AND METHODS  
Anthropometry includes a set of simple, 

inexpensive and non-invasive methods to 

assess both the size and composition of the 

human body - Ercan (2012); Wang (2000); 

Popov (1959).The research is conducted of 

2017/2018 at Trakia University in Bulgaria. 

The researchers held a meeting with possible 

volunteers n=67 at the institution. They were 

explained the goals and ethical procedures and 

gave their informed consent. Trained 

evaluators performed data collection at two 

different moments. For recording the data for 

the ‘height’, ‘weight’ and ‘chest’ indicators of 

the examined students we used the 

anthropometric method. Anthropometric 

measurements were taken in all the study 

participants by the same person in the morning 

with the subjects wearing light sports clothes 

without shoes. The following anthropometric 

variables were collected: a) height (cm) using a 

stadiometer with a 0.1 cm accuracy; weight 

using a digital scale with a 0.01 Kg accuracy. 

Those indicators are used for calculating the 

Pine’s Index, Erisman’s Index, The Index of 

Brugsh and Indicator for body development. 

The mathematical-statistical processing of the 

data is done through the program product IBM 

SPSS Statistics Subscription and includes 

variational, comparative and graphic analyses. 
 

RESULTS  

At the current examination of Trakia 

University students the both of the average 

values of chest at rest is 99.45cm and  103.59 

cm while inhaled, (Table 1).  The averages 

values while exhaling are  99.22 sm.  

 

Table 1.  Anthropometric indicators 

 
 

Figure 1 illustrates the relative shares of 

distribution of students with different level of 

physical development, calculated by the index 

of Pine. The biggest part form the students 

with the most strongly developed bodies 

(85.96%). The ones with weak, average or 

fairly good development form equal portions 

(4.68%). A drawback of this index is that it 

calculates good values for overweight people 

with short height and incorrect development, 

or in other words - it considers them wrongly 

as well developed bodies. 
 

According to the Index of Erisman, whouses 

the indicators of height and chest to determine 

their development, the relative portion of 

students with good development of the latter is 

85.93% (Figure 2). The ones with medium-

developed chest form 10.94%, and those with 

weakly development - only 3.13%. 
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The evaluation of the chest development, 

calculated by means of the thoracic-growth 

index of Burgsh is illustrated on Figure 3. 

There it can clearly be seen that the relative 

part of students with wide chest is the biggest - 

50%. The ones with medium-developed chest 

also form a not insignificant share - 39.06%, 

and those with narrow chest - 10.94%.  
 

There is another index of body development, 

which  uses  not  only  height, but also average  

 

 

chest size and body mass. The indicators 

calculated by means of this index are depicted 

below on Figure 4. Evidently, According to 

the Index of Erisman, whouses the indicators 

of height and chest to determine their 

development, the relative portion of students 

with good development of the latter is 85.93%  

The share of people with normal body 

development is 15.63%, with average - 6.25% 

and with weak development - 4.69%. 
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DISCUSSION 

The lack of assessment in the majority of 

works of the level of somatic health of students 

makes it difficult to objectively assess the 

situation and effectively manage the process of 

strengthening health with the help of physical 

exercises during the period of study at the 

university. Somatic health studies of students 

do Kuzhuget (2012); Pyatunina (2018). Pribis 

(2010) found that there is a small and declining 

minority of male and female students who 

have a physical form and suggests using 

strategies to counteract the current trend and to 

help young people improve physical fitness. 

Sterkowicz-Przybycień (2011) she published 

data on anthropometric measurements 

comparing the populations of athletes and non-

training students from Poland to assess the 

proportionality of the body and indicates 

significant differences that are also seen in the 

width of the chest, thighs, elbow, and foot. 

Lobygina et al. (2017) proposes to assess the 

indicative level of health, especially when 

studying a large number of people, simple and 

at the same time informative, maximally 

evaluating different parameters methods. 

National research in Bulgaria in Bulgaria of 

Slanchev et al.(1992) for men aged 19-24 
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indicate the average values of chest at rest is 

89.6 - 92.6 cm and 95.6 - 122.0 cm while 

inhaled. At the current examination of Trakia 

University students the both of the average 

values of this indicator are impressive and 

which is typical for older men (see table 1).  

According to National research in Bulgaria the 

averages while exhaling are 86.7- 89.3, while 

among the examined Trakia University  

students  are bigger than one. Our study also 

concludes that predominant are the students of 

normotonic and athletic type, with good 

development of chest, even reaching 

significant levels of broad-chest size and 

strong body development. The groups of 

students of asthenic type with narrower, 

weakly developed and flat chest form the 

smaller share.The chest size indicates a relative 

increase in comparison to the same indicators 

of National research (1992), made amongst 

men of the same age. 
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