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MORPHOLOGICAL INDICATORS OF THE FEMALE STUDENTS OF THE 17-20 AGE GROUP 
Sergienko V.N. 

Sumy State Pedagogical University named after A.S. Makarenko 
 
Annotation. The changes in the set of morphological parameters in students of all ages. In the experiment took part 800 
girls of basic medical group. Found that morphological parameters of different girls and meet the age requirements. 
Found that the number of girls underweight decreases with age: a 17 - year-olds - 19.5%, 18 - year-olds - 14%, 19 -
year-olds - 13%, with 20 - year-olds - 12.5%. The girls tend to have excessive body weight increase with age: if the 17 -
18 -year-old she is only 8%, then the 19 -20- year-olds - respectively 12.5 % and 23.5 %. In the morphometric 
parameters of the body there is a lot of differences that demonstrate the ability of the body to adapt to physical stress. 
The advantage of reliable values in the age range of students: 17-20 years, 18-20 years, 19-20 years, 17-19 years, 18-19 
years, 17-18 years. The resulting pattern from a physiological point of view, shows the natural evolution of 
morphological parameters of the girls in the process of learning in higher education. 
Keywords: physical education, students, anthropometry, morphology, motor abilities. 

 
Introduction1  
Success in education depends to large extent on possibility for students to feel comfortably in new 

environment, in which they find themselves, with entering higher educational establishment. The period of studying at 
higher educational establishment is characterized by finishing of body growth, formation of typical for adult person 
parameters, completion of puberty period, by process of backbone’s ossification and finishing of somatic formation [3; 
8]. 

But not all students pass this way painlessly that result in disordering of adaptation to studying functioning and 
changing of morphological- functional characteristics. Inadequate load in conditions of studying can serve as a reason 
of effective motion functioning’s reduction in the process of physical education. Studying of specificities of girls’ 
organisms’ physical development is of scientific interest, as far as their biological maturing has finished and 
morphological-functional indicators become optimal [1; 6; 10-15].  In available scientific-methodic literature, the 
problems, connected with individual morphological characteristics of different faculties’ students, which influence on 
development of coordination, quickness, strength, endurance and flexibility in joints have been regarded insufficiently 
profoundly, that is why there is a demand in supplementary research in this direction [2; 4; 5; 7; 9]. 

In this connection there is an urgent matter to study individual specificities of organism, determination of 
dynamic of girl-students’ morphological indicators and physical condition for regulation of both: their studying and 
their proper motion functioning. The work has been fulfilled as per plan of scientific & research works of Sumy sate 
pedagogic university, named after A.S. Makarenko.  

Purpose, tasks of the work, material and methods  
The purpose of the work is to determine morphological-metrical indicators of girl-students of different age for 

differentiated and complex control of motion fitness.  
We examined 800 girl-students of 17-20 years old age (200 girls in every age group), who were the members 

of main health groups, of higher educational establishments.  
The level of morphological indicators’ development was determined by appropriate methodic [3; 8].In our 

research we used anthropometric indicators, such as body mass, body length, length of legs, length of arms, width of 
shoulders, Ketle’s index; we also used indicators of cardio-respiratory system (heart beats’ rate in rest -HBRr , maximal 
heart beats’ frequency - HBRmax, difference between maximal heart beats’ rate and HBR in rest – HBRmr, and some 
indicators of skinfold thickness (on breast, on abdomen, on thigh). 

For solution of our tasks we used theoretical analysis and generalization of literature sources, pedagogic 
testing, stating experiment. Statistical analysis was carried out with software Excel 2010. 

Results of the researches  
The conducted research permitted to determine mean-statistic indicators of somatic-metric features of the 

examined contingent. We registered changes of girls’ morphological development, which passed at different temp (see 
table 1).  

Mass increment is not uniform in every age group of girls: at 17-18 years old age – decreasing by0.35 kg, at 
18-19 years old – increasing by 1.91 kg, at 19- 20 years old age - increasing by a.17 kg and at 17-20 years old age – by 
2.73 kg. The data of body length are as follows: at 17-18 years old age – increasing by 0.95 cm, at 18-19 years old age – 
by 1.05 cm, at 17-20 years old age – by 1.51 cm and reduction at 19-20 years old age – by 0.44 cm.  
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Table 1 
Indicators of morphological development of 17-20 years old girl-students ( SX  ) 

Tests 

Age, years 

17 

n=200 

18 

n=200 

19 

n=200 

20 

n=200 

Body mass, kg 58.55±7.52 58.20±6.82 60.11±7.44 61.28±8.36 

Body length, cm 167.12±6.78 168.02±6.30 169.07±6.35 168.63±6.68 

Length of torso, cm 85.74±3.80 86.00±3.63 85.08±4.81 85.15±5.16 

Length of legs, cm 80.78±3.92 81.62±3.62 84.24±3.45 82.95±2.87 

Length of arms, cm 71.55±3.01 71.43±3.83 71.52±4.59 70.40±5.45 

Width of shoulders, cm 41.82±3.16 41.98±3.01 42.10±2.94 42.33±2.96 

HBR in rest, b.p.m-1 75.41±2.93 73.14±3.17 76.06±2.57 77.11±2.26 

HBR maximal, b.p.m.-1 192.38±4.65 190.97±4.12 194.44±5.79 197.28±7.31 

HBR mr , b.p.m.-1 116.98±3.93 117.84±3.37 118.38±5.22 120.18±6.60 

Skinfold thickness on breast, mm 5.77±2.02 5.85±2.15 6.03±2.14 6.22±2.22 

On abdomen, mm 11.57±3.80 12.15±4.46 12.78±4.53 13.41±4.54 

On thigh, mm 14.81±3.55 14.1±3.25 15.08±3.29 16.05±3.68 

Ketle’s index, conv. units 21.01±2.72 20.67±2.68 21.08±2.85 21.65±3.46 

 
Optimal length of torso was determined for 18 years old girls as equal to 86.00 cm, in other age groups 

dynamic is as follows: 17-years old girls- 85.74 cm, 20 years old – 85.15 cm, 19 years old – 85.08 cm. Indicators of 
girls legs’ length have the following dynamic: increasing at the age from 17 to 19 years old and then reducing at 20 
years old age that was 1.5%. Indicators of arms’ length reduce with age. For example maximal value of 17 years old 
girls was 71.55 cm, and minimal value of 20 years old girls was 70.40 cm, that was 1.6%. 

In our research we also determined mean arithmetic of shoulder width of girl-students; here we observed 
increasing of parameters in every age group within 41.82–42.33 cm. 

Indicators of cardio-vascular system’s functional state permitted to determine some signs of its straining 
(HBRr , HBRmax and HBRmr,), which were normal by data of 17 years old girl-students, the, under influence of physical 
education means reduce at 18 years old girls and gradually increase from 19 years old age to 20 years old age in the 
range of 73.14±3.17–197.28±731b.p.m–1. Mean values of skinfold thickness on breast of 17 years old girls are 5.77 mm, 
18 years old – 5.85 mm, 19 years old – 6.03 mm and 20 years old – 6.22 mm. Indicators of skinfold thickness on 
abdomen witness their gradual increasing. For example value of 17 years old girls – 11.57 mm, 18 years old – 12.15 
mm, 19 years old – 12.78 mm and 20 years old – 13.41 mm. The lowest indicator of skinfold thickness on thigh have 18 
years old girls – 14.21 mm and the highest – 20 years old girls – 16.05 mm. Weight-height Ketle’s index (IBM) was 
within 20.67-21.65 conv.units and it increases with increasing of girls’ age.   

The obtained results of IBM study (see table 2) witness that quantity of girls with deficit of body mass reduces 
with age: 19,5% of 17 years old,  14% of 18 years old, 13% of 19 years old and 12,5%of 20 years old girl students. 
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Table 2 
IBM indicators of 17-20 years old girl-students % 

Risk of 

accompanying 

diseases 

IBM 

kg.p.m2 Classification 

Age, years 
17 

n=200 

18 

n=200 

19 

n=200 

20 

n=200 

Low Less than 

18.5 
Deficit of body mass 19.5 14 13 12.5 

Middle 18.6–24.9 Normal body mass 71.5 76.5 73 60.5 

Moderately increased 25.0–29.9 Excessive body mass 8 8 12.5 23.5 

Significantly 

increased 
30.0–34.9 Obesity of 1st degree 1 1,5 1.5 3.5 

Strongly increased 35.0–39.9 Obesity of 2nd degree – – – – 

Extremely increased More than 

40.0 
Obesity of 3rd  degree – – – – 

 
Norm of body mass of girls is as follows: 71.5%, 76.5%, 73% and 60.5% accordingly. There is a trend of 

increasing girls’ excessive body mass with age: if at 17-18 years old age it is only 8%, then at 19-20 years old it is 
12.5% and 23.5%. Significantly increased risk of accompanying diseases was determined for students with obesity of 1st 
degree: 1% of 17 years of girl-students, 18–19- years old 1,5%  each of age and 20-years old - 3,5%. 

The data, which characterize confident difference of girls’ morphological development, are given in table 3.  
Table 3 

Confident level of morphological indicators of 17-20 years old girl-students   

Tests 

Age changes 

17–18 

Years old 

17–19 

Years old 

17–20 

Years old 

18–19 

Years 

old 

18–20 

Years old 

19–20 

Years old 

Body mass, kg  0.05 0.001  0.001  

Body length, cm  0.01 .  .  

Length of torso, cm   0.001  0,001 0.01 

Length of legs, cm  0.001 0.001 0.001 0.05 0.001 

Length of arms, cm   0.01  0.05 0.05 

Width of shoulders, cm       

 HBR in rest, b.p.m-1 0.001 0.05 0.001 0.001 0.001 0.001 

HBR maximal, b.p.m.-1 0.01 0.001 0.001 0.001 0.001 0.001 

HBR mr , b.p.m.-1 0.05 0.01 0.001  0.001 0.01 

Skinfold thickness on breast, mm        

On abdomen, mm   0.01 0.001  0.01  

On thigh, mm    0.001 0.01 0.001 0.01 

Ketle’s index, conv. units   0.05  0.01  

Notes: the data in the table are confident by P (Stjudent’s criterion)  
  
In age group of 17-18 years old girls the highest level of confidence was determined  by parameters of HBRr 

(Р<0.001), then – by HBRmax (Р<0.01) and HBRmr,  (Р<0.05). Students of 17-19 years old have advantages by such 
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characteristics as: length of legs and HBRmr, (Р<0.001); length of body and HBRmr ; skinfold thickness on abdomen and 
HBRr  (Р<0.01), mass of body and HBRr (Р<0.05). 

We also determined confident indicators in most of tests for morphological development in age dynamic of 17-
20 years old girl-students (within Р<0.05–0.001), with exclusion of body length, shoulder width, skinfold thickness on 
breast (Р>0,05). 

In group of 18-19 years old girl-students the highest confident results were by length of legs, HBRr , HBRmax 
(Р<0.001), and by parameters of skinfold thickness on thigh  (Р<0.01). 

Determination of indicators of 18-20 years old girls permitted to find significant advantages of confident data 
concerning body mass, length of torso, HBRmax, HBRr and   HBRmr,, skinfold thickness on thigh  (Р<0,001), тskinfold 
thickness on abdomen, Ketle’s index (Р<0.01), length of legs and length of arms  (Р<0.05). 

Confidently high indicators in age group of 19-20 years old are characterized by data of legs’ length, HBRr , 
HBRmax (Р<0.001), length of torso, HBRmr,, , skinfold thickness on thigh (Р<0.01) and length of (Р<0.05). 

Therefore, analysis of data of mean morphological indicators witnessed advantage of confident values (as per 
rating) in age range of girl-students: 17–2), 18–20, 19–20 years old as well as in, 17–19, 18–19, 17–18 years old. . The 
received regularity shows, from physiological point of view, natural development of girls’ parameters in the process of 
their education at higher educational establishments. 

Conclusions:  
In morphological-metrical indicators of 17-20 years old girl-students’ organisms there have been registered a 

lot of differences, which demonstrate ability of organism to adapt to physical loads in practice of physical education and 
which in most cases correspond to age standards as per statistical data.  

Further researches imply development of special indices of motion abilities’ training in respect to 
morphological parameters, their evaluation by appropriate scales and standards.  
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