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Abstract
Background 
and Study Aim

It is believed that the somatotype is a predictor of indicators of functional readiness. There are significant 
differences in the aerobic performance of the body for people of different somatotypes among students 
girls and men. Features of manifestation of anaerobic possibilities of an organism at persons of various 
somatotypes from 7 to 30 years old are described. We can assume that women of the first adulthood period 
of different somatotypes, indicators of functional readiness are manifested in different ways. The aim of 
the study was to identify the features of aerobic, anaerobic lactate and anaerobic alactate productivity of 
women of the first period of mature age of different somatotypes.

Material and 
Methods

The study involved 210 females 25-35 years old. Somatotype was determined in all subjects. Functional 
readiness was determined by indicators of anaerobic lactatic productivity, anaerobic alactatic productivity 
and aerobic productivity of the organism. The power of aerobic energy supply processes was investigated 
by VO2max. To determine the VO2max used cycling ergometric version of the PWC 170 test. The subjects was 
performed a stepwise increasing load on the ergometer to determine the TAM. At the end of each stage, 
heart rate was recorded. The TAM level corresponded to the inflection point on the heart rate growth 
chart. The capacity of anaerobic lactate processes of energy supply was investigated by indicator of the 
maximum quantity of mechanical work for 1 minute (MQMK). The subjects performed a bicycle ergometric 
load duration 1 min with a power of 225 W with a maximum pedaling frequency. The power of anaerobic 
lactate processes of energy supply was determined by the Wingate anaerobic test WAnT 30. The power of 
anaerobic alactate processes of energy supply was determined by the test WAnT 10. Statistical processing 
was performed using the program STATISTICA 13.

Results According to absolute indicators (WAnT10. WAnT30. MQMK, TAM, VO2max) the advantage of representatives 
of endomorphic-mesomorphic somatotype was established. According to relative indicators of aerobic 
productivity (TAM, VO2max) representatives of the ectomorphic and balanced somatotype predominate.

Conclusions: High values of absolute indicators of functional readiness are associated with high values ​​of body mass 
in combination with a high percentage of muscle for women of different somatotypes.  Accordingly, 
for representatives of somatotypes with lower body mass are characterized by lower absolute values ​​
of all indicators of functional fitness. The relative indicators of aerobic productivity are dominated by 
representatives of somatotypes, which are characterized by lower body mass. 

Keywords: aerobic, anaerobic productivity, somatotype, females.

Introduction
In the field of sp1orts, the possibilities of using the 

somatotype have been thoroughly studied. Somatotype is 
taken into account in sports selection, sports orientation 
and training. Based on the somatotype, morpho-functional 
models are developed as a reference point for achieving 
a certain level of preparedness. Over the past few years, 
significant progress has been made in the development 
of technologies for diagnosing functional readiness. 
Thus, modern cycling computers and running heart 
rate monitors allow you to determine the threshold of 
anaerobic metabolism and maximum oxygen consumption 
without special laboratory testing. To determine the 
anaerobic component of functional fitness, tests have 
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been developed that can be performed in a regular fitness 
center. The availability of diagnostics has caused the 
need for physically active people to monitor their own 
level of functional fitness. This created a request to study 
the features of functional fitness of people of different 
somatotypes not related to sports.

Goran Spori et al. [1] found statistically significant 
difference in the values of maximum oxygen consumption 
(VO2max) in military sailors of different somatotypes. 
Sukanta Saha [2] found that somatotype components 
(endomorphy, ectomorphy, mesomorphy) are well 
correlated with VO2 max. Dulo et al. [3] found significantly 
higher absolute indicators of physical performance (PWC 
170) and VO2 max women of endomorphic-mesomorphic 
somatotype, compared with other somatotypes. Neha 
Parve et al. [4] proved the relationship between 
somatotype, height, body weight and VO2max. In our 
previous studies, we found a significant advantage of 
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ectomorphic and balanced somatotype in the relative 
indicator of maximum oxygen consumption (VO2max) in 
girls 17-19 years [5].

Zimnitskaya et al. [6] studied the threshold of 
anaerobic metabolism and the threshold of aerobic 
metabolism 25-35 years women of different somatotypes. 
The authors found higher performance of asthenics at the 
level of thresholds of aerobic and anaerobic metabolism in 
relative terms and higher performance of normosthenics 
in absolute terms.

In the modern scientific literature, less attention has 
been paid to the study of anaerobic productivity in non-
athletes. Investigating the anaerobic lactate productivity 
of girls 17-19 years old in absolute terms of the maximum 
quantity of mechanical work for 1 minute (MQMK), we 
found a predominance of endomorphic and endomorphic-
mesomorphic somatotype. According to the relative 
indicator of the maximum quantity of mechanical work 
for 1 minute, no statistically significant differences were 
found in the representatives of different somatotypes [5]. 
The determining role of somatotype in relation to the level 
of anaerobic lactatic productivity in men 26 ± 8.9 years 
old is indicated by Ryan-Stewart et al. [7]. In addition, the 
authors note that a third of strength indicators are predicted 
by somatotype. But such conclusions were made by the 
authors on the basis of the analysis of strength exercises, 
instead of functional tests. Furman et al. [8] established the 
standards of functional fitness of girls 17-19 years for the 
whole spectrum of energy supply of muscular activity, but 
this work does not take into account the somatotype of the 
subjects. Dulo [9] studied anaerobic alactic and anaerobic 
lactatic productivity in girls from 16 to 20 years old. The 
author found significantly higher values of the absolute 
indicators of the Wingate anaerobic test WAnT10 and 
WAnT30 in the endomorphic-mesomorphic somatotype. 
According to the relative indicators of WAnT10 and 
WAnT30 found significantly lower values in ectomorphic 
and endomorphic somatotype. Çinarli et al. [10] studied 
the anaerobic capacity of men of different somatotypes 
22.1 ± 2.46 years old according to the WAnT test 30. The 
authors found that the relative values of peak power and 
average anaerobic power in different somatotypes do not 
have statistically significant differences (p> 0.05).

Studies of the features of the manifestation of 
indicators of functional fitness of women of the first 
period of adulthood of different somatotypes for the whole 
spectrum of energy supply of muscular activity (aerobic, 
anaerobic alactic and anaerobic lactatic) were not found. 
Similar studies were conducted by Kornienko et al. [11], 
but with a different age group. The authors investigated 
all modes of energy supply of muscular activity in boys 
and girls 7-17 years of age of different somatotypes. The 
difference in representatives of different somatotypes for 
indicators of power and capacity of aerobic and anaerobic 
productivity of organism is established. Features of these 
differences are strongly expressed at teenagers. The 
authors state that sometimes differences in the somatotype 
by more values than gender differences. Kaur et al. 
[12], Nikolic et al. [13], indicate to age-related changes 

in the relationship of components of the somatotype. 
Therefore, information about the functional preparedness 
of representatives of different somatotypes from one age 
group to another can not be correctly transmitted.

There is a need to test the hypothesis that women of 
the first period of adulthood of different somatotypes 
the indicators of functional readiness are differently 
manifested.

The aim of the study was to identify the features 
of aerobic, anaerobic lactate and anaerobic alactate 
productivity of women of the first period of mature age of 
different somatotypes.

Material and Methods
Participants. The study involved females 25-35 years 

old (the first period of mature age) n = 210. All subjects 
in the past had no experience in sports. Each subject gave 
written consent to participate in the experiment.

Procedure. Initially, somatotype was determined for 
all subjects by the Carter et al. [14] method.

 Functional readiness is determined for indicators of 
aerobic alactic, anaerobic lactatiс and aerobic productivity. 
The power of aerobic energy supply processes of muscular 
activity was investigated by the indicator of maximum 
oxygen consumption (VO2 max). VO2 max was determined 
by the Karpman et al. [15] method. For this purpose was 
used a bicycle ergometric test of the PWC 170 version. 
The subjects performed two loads of different power. The 
power of the first load (N1) was 1 W per 1 kg of body 
weight, the other (N2) - 2 W per 1 kg of body weight. 
Pedaling frequency - 60 revolutions per 1 minute. The 
duration of each load was 5 minutes with 3 minutes 
interval. At the end of each load, the heart rate (f1 and f2) 
was determined. PWC 170 was calculated according to 
the algorithm [16]. To determine the values ​​of Vo2 max, the 
value of PWC 170 abs was substituted into equation 1:

VO2max abs.  = 1,7 ∙ PWC 170 abs. + 1240,                 (1)

where  VO2 max abs. displayed in ml∙min-1;     PWC170 abs. 
displayed in kg·min -1.

The threshold of anaerobic metabolism (TAM) 
was determined by the test of Conconi et al. [17] in a 
modification of Furman [18, Art. 37-38]. The subjects 
performed a stepwise increasing load on the ergometer 
starting from a power of 60 watts, adding 10 watts at each 
stage. The duration of work and the frequency of pedaling 
at each stage are constant - the duration is 40s, and the 
frequency is 60 rpm-1. At the end of each stage, heart rate 
was recorded. The level of TAM corresponded to the 
inflection point on the graph of heart rate growth. Results 
were presented in W.

To determine the capacity of anaerobic lactatic energy 
supply processes of muscular activity was used a method 
developed by Shogy et al. [19]. This method involves 
determining the maximum quantity of mechanical work 
for 1 minute (MQMK). The subject performed a bicycle 
ergometric load with 1 min duration, power of 225 W and 
maximum pedaling frequency. Results were presented in 
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kg·min-1. 
The power of anaerobic alactatic energy supply 

processes of muscular activity was determined using the 
Wingate anaerobic test WAnT10 [20]. This test consists 
in performing a bicycle ergometric load 10sec duration 
with a power of 225 W and maximum possible pedaling 
frequency. The number of full pedal revolutions was 
counted. By mathematical calculations, the result was 
expressed in kg·min-1.

The power of anaerobic lactatic energy supply 
processes of muscular activity was determined using the 
Wingate anaerobic test (WAnT30) [20]. The conditions 
of this test are similar to the WAnT10 test. The difference 
is duration of the load that lasted 30 seconds. Result was 
expressed in kg·min-1.

To increase the informativeness of all indicators, 
absolute and relative values were studied. All tests were 
performed on a Christopeit Sport AX-1 bicycle ergometer 
(Christopeit, Germany).

Statistical analysis. Independent samples were 
compared, where the series reflected the trait in 
representatives of different somatotypes. Initially, the data 
series were checked using STATISTICA 13 for compliance 
with the normal distribution law. Data that corresponded 
to the normal distribution law were compared according 
to Student’s t- criterion. Determined: X̄ - arithmetic mean, 
S – standard deviation, t – value of Student’s t-criterion, 
p – level of significance. The difference was considered 
significant at a significance level of p<0.05.

Results
The study of the power of anaerobic alactatic 

processes of energy supply in women of different 

somatotypes revealed were defined the predominance of 
representatives endomorphic-mesomorphic somatotype. 
Value of indicator WAnT 10abs. in women with the 
endomorphic-mesomorphic somatotype is statistically 
significantly greater than the value of representatives all 
other somatotypes (p<0.05). In turn, the representatives of 
the endomorphic somatotype are dominated by women of 
ectomorphic and balanced somatotypes (p<0.05). Value of 
indicator WAnT 10abs. in representatives ectomorphic and 
balanced somatotypes do not have statistically significant 
differences (p>0.05) (table 1).

The calculation of the indicator WAnT 10abs. per kg 
of body mass of the subjects slightly changes the picture. 
According to the indicator of WAnT 10rel. the value of 
the representatives of the endomorphic-mesomorphic 
somatotype exceeds the value of the representatives 
of all other somatotypes (p<0.05). Representatives of 
the endomorphic somatotype have an advantage only 
over women of the ectomorphic somatotype (p<0.05). 
The lowest values of the  indicator of WAnT 10rel. have 
representatives of ectomorphic and balanced somatotypes, 
which do not have a statistically significant difference 
(p>0.05) (table 1).

During an investigation of the power of anaerobic 
lactatic processes of energy supply according to the 
indicator WAnT 30abs. were found an advantage of 
representatives of endomorphic-mesomorphic somatotype 
over representatives of all other somatotypes (p<0.05). 
The value of representatives of endomorphic somatotype 
prevails over representatives of ectomorphic and balanced 
somatotypes (p<0.05). The values of ectomorphic and 
balanced somatotypes are the lowest and do not have 
statistically significant differences (p>0.05) (table 2).

Table 1. Power of anaerobic alactic processes of energy supply of women 25-35 years with different somatotypes

Somatotype 
groups

WAnT 10 
(kg·min-1)

The level of significance 
of the t-criterion

WAnT 10 
(kg·min -1·kg -1)

The level of significance of 
the t-criterion

X̄ ± S t;  p X̄± S t;  p
Endomorphic

n = 49

2517.9±302.40 t=8.73;  p=0.000*

t=-4.73;  p=0.000●

t=6.40;  p=0.000■

37.8±3.41 t=2.65;  p=0.009*

t=-7.01;  p=0.000●

t=1.74;  p=0.086■
Ectomorphic 

n = 49

1981.8±305.39 t=-8.73;  p=0.000○

t=-12.30; p=0.000●

t=-0.84;  p=0.402■

35.8±3.89 t=-2.65;  p=0.009○

t=-9.23;  p=0.000●

t=-0.59;  p=0.554■
Endomorphic-
mesomorphic 

n = 58

2850.8±407.18 t=12.30;  p=0.000*

t=4.73;  p=0.000○

t=10.19;  p=0.000■

42.7±3.82 t=9.23;  p=0.000*

t=7.01;  p=0.000○

t=7.79;  p=0.000■
Balanced

n = 54

2044.3±430.50 t=-6.40;  p=0.000○

t=0.84;  p=0.402*

t=-10.19;  p=0.000●

36.3±4.83 t=-1.74;  p=0.086○

t=0.59;  p=0.554*

t=-7.79;  p=0.000●

Notes: 1. WAnT10 – Wingate anaerobic test for 10 seconds. 2. ○ – relative to the endomorphic somatotype; * – relative 
to the ectomorphic somatotype; ● – relative to the endomorphic-mesomorphic somatotype; ■ – relatively balanced 
somatotype. 3. t=-0.84;  p=0.402 – italicized data where p>0.05.
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According to the relative indicator of WAnT 
30. representatives of endomorphic-mesomorphic 
somatotype have a statistically significant advantage over 
representatives of all other somatotypes (p<0.05). WAnT 
30rel. value of representatives of endomorphic somatotype 
is statistically significantly greater than the value of 
ectomorphic and balanced somatotypes (p<0.05). The 
values of ectomorphic and balanced somatotypes do not 
have a statistically significant difference (p>0.05) (table 
2).

The study of the capacity of anaerobic lactatic 
processes of energy supply on the absolute indicator of 
MQMK revealed the advantage of representatives of 
endomorphic-mesomorphic somatotype over the values 
of all other somatotypes (p<0.05). The value of MQMKabs. 
representatives of endomorphic somatotype exceed the 
value of ectomorphic and balanced somatotypes (p<0.05). 
And the value of the representatives of the ectomorphic 
somatotype exceeds the value of the representatives of the 
balanced somatotype, which is the lowest (p<0.05) (table 
3).

The calculation of absolute indicator MQMK values 
per kg of body mass of the subjects revealed some 
differences. So the value of MQMKrel. representatives 
of endomorphic-mesomorphic somatotype statistically 
significantly exceeds only the value of representatives of 
endomorphic and balanced somatotypes (p<0.05). The 
values of representatives of ectomorphic somatotype 
exceed the values of endomorphic and balanced 
somatotypes (p<0.05). The values of representatives 
of endomorphic and balanced somatotypes have no 
statistically significant difference (p>0.05).

The study of the threshold of anaerobic metabolism 
of women of different somatotypes in absolute terms 
revealed the predominance of endomorphic-mesomorphic 
somatotype over all other somatotypes (p<0.05). Between 
the values of TAMabs. representatives of endomorphic, 
ectomorphic and balanced somatotypes, no statistically 
significant difference was found (p>0.05) (table 4).

The calculation of the TAM indicator per kg of body 
mass of the subjects revealed the highest value in the 
representatives of the ectomorphic somatotype, which 
exceeds the value of the representatives of the endomorphic 
and endomorphic-mesomorphic somatotypes (p<0.05). 
The value of TAMrel. representatives of the balanced 
somatotype do not have a significant difference from 
the values of the ectomorphic somatotype (p>0.05), but 
exceeds the value of the endomorphic and endomorphic-
mesomorphic somatotypes (p<0.05). Representatives 
of endomorphic-mesomorphic somatotype according to 
TAMrel. dominated by representatives of the endomorphic 
somatotype (p<0.05) (table 4).

The study of aerobic productivity of women of 
different somatotypes in absolute terms of VO2max revealed 
the predominance of representatives of endomorphic-
mesomorphic somatotype over representatives of 
all other somatotypes (p<0.05). The value of VO2max 

abs. representatives of ectomorphic, endomorphic and 
balanced somatotypes do not have statistically significant 
differences (p>0.05) (table 5).

According to the relative indicator VO2max, a 
statistically significant advantage of representatives 
of ectomorphic and balanced somatotypes over 
representatives of endomorphic and endomorphic-

Table 2. Power of anaerobic lactatic processes of energy supply of women 25-35 years with different somatotypes

Somatotype 
groups

WAnT30 

 (kg·min -1)
The level of significance 
of the t-criterion

WAnT30 
(kg·min -1·kg -1)

The level of significance of 
the t-criterion

X̄ ± S t;  p X̄ ± S t;  p

Endomorphic

n = 49
2303.3±287.95

t=7.68;  p=0.000*

t=-3.90;  p=0.000●

t=6.33;  p=0.000■

34.6±3.42

t=2.69;  p=0.008*

t=-5.10;  p=0.000●

t=2.75;  p=0.007■

Ectomorphic 

n = 49
1780.2±380.03

t=-7.68;  p=0.000○

t=-10.45;  p=0.000●

t=-0.37;  p=0.716■

32.1±5.45

t=-2.69;  p=0.008○

t=-6.73;  p=0.000●

t=0.06;  p=0.952■
Endomorphic-
mesomorphic

n = 58
2569.1±396.55

t=10.45;  p=0.000*

t=3.90;  p=0.000○

t=9.25;  p=0.000■

38.5±4.43

t=6.73;  p=0.000*

t=5.10;  p=0.000○

t=6.85;  p=0.000■

Balanced

n = 54
1811.2±469.52

t=-6.33;  p=0.000○

t=0.37;  p=0.716*

t=-9.25;  p=0.000●

32.0±5.57

t=-2.75;  p=0.007○

t=-0.06;  p=0.952*

t=-6.85;  p=0.000●

Notes: 1. WAnT30 - Wingate anaerobic test for 30 seconds. 2. ○ – relative to the endomorphic somatotype; * – relative 
to the ectomorphic somatotype; ● – relative to the endomorphic-mesomorphic somatotype; ■ – relatively balanced 
somatotype. 3. t=-0.37;  p=0.716 – italicized data where p>0.05.



300

of Physical Culture 
and SportsPEDAGOGY

Table 4. The threshold of anaerobic metabolism of women 25-35 years of different somatotypes

Somatotype 
groups

TAM (W) The level of significance 
of the t-criterion TAM (W·kg-1) The level of significance of 

the t-criterion

X̄ ± S t;  p X̄ ± S t;  p

Endomorphic

n = 49
138.6±12.91

t=0.87;  p=0.384*

t=-4.15;  p=0.000●

t=1.94;  p=0.055■

2.1±0.26

t=-7.79;  p=0.000*

t=-3.05;  p=0.003●

t=-6.56;  p=0.000■

Ectomorphic 

n = 49
136.3±12.53

t=-0.87;  p=0.384○

t=-5.04;  p=0.000●

t=1.09;  p=0.278■

2.5±0.21

t=7.79;  p=0.000○

t=4.56;  p=0.000●

t=1.91;  p=0.059■

Endomorphic-
mesomorphic

n = 58
149.8±14.80

t=5.04;  p=0.000*

t=4.15;  p=0.000○

t=6.08;  p=0.000■

2.3±0.27

t=-4.56;  p=0.000*

t=3.05;  p=0.003○

t=-3.12;  p=0.002■

Balanced

n = 54
133.5±13.48

t=-1.94;  p=0.055○

t=-1.09;  p=0.278*

t=-6.08;  p=0.000●

2.4±0.19

t=6.56;  p=0.000○

t=-1.91;  p=0.059*

t=3.12;  p=0.002●

Notes: 1. TAM – threshold of anaerobic metabolism. 2. ○ – relative to the endomorphic somatotype; * – relative to 
the ectomorphic somatotype; ● – relative to the endomorphic-mesomorphic somatotype; ■ – relatively balanced 
somatotype. 3. t=0.87;  p=0.384 – italicized data where p>0.05.

Table 3. Capacity of anaerobic lactatic processes of energy supply of women 25-35 years of different somatotypes

Somatotype 
groups

MQMK 

 (kg·min -1)
The level of significance 
of the t-criterion

MQMK 

(kg·min -1·kg -1)
The level of significance of 
the t-criterion

X̄  ± S t;  p X̄ ± S t;  p

Endomorphic

n = 49
1527.2±163.37

t=2.79;  p=0.006*

t=-5.17;  p=0.000●

t=6.39;  p=0.000■

23.0±2.05

t=-4.22;  p=0.000*

t=-5.72;  p=0.000●

t=-0.20;  p=0.841■

Ectomorphic 

n = 49
1405.9±255.95

t=-2.79;  p=0.006○

t=-6.89;  p=0.000●

t=2.55;  p=0.012■

25.4±3.52

t=4.22;  p=0.000○

t=-1.08;  p=0.282●

t=3.91;  p=0.000■

Endomorphic-
mesomorphic

n = 58
1734.9±237.84

t=6.89;  p=0.000*

t=5.17;  p=0.000○

t=10.50;  p=0.000■

26.1±3.40

t=1.08;  p=0.282*

t=5.72;  p=0.000○

t=5.38;  p=0.000■

Balanced

n = 54
1288.5±209.94

t=-6.39;  p=0.000○

t=-2.55;  p=0.012*

t=-10.50;  p=0.000●

23.0±2.58

t=0.20;  p=0.841○

t=-3.91;  p=0.000*

t=-5.38;  p=0.000●

Notes: 1. MQMK - maximum quantity of mechanical work for 1 minute. 2. ○ – relative to the endomorphic somatotype; 
* – relative to the ectomorphic somatotype; ● – relative to the endomorphic-mesomorphic somatotype; ■ – relatively 
balanced somatotype. 3. t=-0.20;  p=0.841 – italicized data where p>0.05.
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mesomorphic somatotypes was revealed (p<0.05). The 
value of VO2max rel. representatives of endomorphic-
mesomorphic somatotype exceeds the value of 
representatives of endomorphic somatotype (p<0.05).

Discussion 
Investigating the anaerobic alactic productivity of 

girls aged 16-20 years, Dulo [9] found significantly 
higher absolute and relative values ​​of WAnT10 indicator 
for women of endomorphic-mesomorphic somatotype. In 
addition, the author found that women of endomorphic and 
balanced somatotypes are characterized by lower values ​​
of absolute and relative values ​​of WAnT10. Our results 
also indicate that among women 25-35 years in absolute 
and relative WAnT10 indicator have a predominance of 
representatives of endomorphic-mesomorphic somatotype. 
But the lowest results we found in representatives of 
ectomorphic and balanced somatotypes. Therefore, with 
age, anaerobic lactatic women productivity of different 
somatotypes may change. In our previous studies, we 
found that endomorphic and endomorphic-mesomorphic 
somatotypes representatives is differ by  more body mass, 
and ectomorphic and balanced representatives - less. In 
addition, representatives of endomorphic-mesomorphic 
and ectomorphic somatotypes have higher percentages of 
muscle component [21]. Thus, we found that anaerobic 
lactatic productivity of women 25-35 years is at the 
highest level in representatives of somatotypes with 
greater body mass. The predominance of representatives 
of endomorphic-mesomorphic somatotype is due to high 
body mass values combined with a high percentage of 
muscle in the body. Such data indicate a probable high 

correlation anaerobic alactic productivity with the body’s 
mass and the percentage of muscle in the body. Additional 
research is needed to confirm this hypothesis.

The peculiarities of anaerobic lactate productivity 
of the organism women aged 25-35 of different 
somatotypes according to WAnT 30 indicators have the 
same tendencies as according to WAnT10 indicator. 
Only according to the relative WAnT 30 indicator 
representatives of endomorphic somatotype have lost 
their advantage over women of balanced and ectomorphic 
somatotypes. According to Çinarli et al. [10] there is no 
statistically significant difference for men 22 years old 
among representatives of different somatotypes by the 
test WAnT30. In the literature, we did not find data on the 
peculiarities of the manifestation of WAnT 10 and WAnT 
30 for women aged 25-35 of different somatotypes.

According to the absolute and relative indicators of the 
capacity of anaerobic lactatic productivity of the organism, 
the advantage of the representatives of the endomorphic-
mesomorphic somatotype was revealed. According to the 
absolute indicator of MQMK, a statistically significant 
difference was found between the representatives of 
all somatotypes in descending order: endomorphic-
mesomorphic, endomorphic, ectomorphic, balanced. 
According to the relative indicator of MQMK, the 
highest values are in the representatives of endomorphic-
mesomorphic and ectomorphic somatotypes. The lower 
values are in the women of endomorphic and balanced 
somatotypes. The data obtained by us are somewhat 
different from studies conducted with girls 17-19 years 
[5]. These differences relate to the relative rate of MQMK, 
as no statistically significant difference was found in girls 

Table 5. Power of aerobic processes of energy supply of women 25-35 years of different somatotypes

Somatotype 
groups

VO2max  
(ml·min-1)

The level of significance 
of the t-criterion

VO2max

(ml·min·kg-1)
The level of significance 
of the t-criterion

X̄ ± S t;  p X̄ ± S t;  p

Endomorphic

n = 49
2509.9±116.43

t=0.72;  p=0.475*

t=-6.13;  p=0.000●

t=1.91;  p=0.059■

37.8±2.97

t=-11.11;  p=0.000*

t=-3.99;  p=0.000●

t=-7.99;  p=0.000■

Ectomorphic 

n = 49
2487.0±190.65

t=-0.72;  p=0.475○

t=-5.67;  p=0.000●

t=1.06;  p=0.293■

45.2±3.59

t=11.11;  p=0.000○

t=6.51;  p=0.000●

t=1.38;  p=0.172■
Endomorphic-
mesomorphic

n = 58
2681.1±163.61

t=5.67;  p=0.000*

t=6.13;  p=0.000○

t=6.67;  p=0.000■

40.5±3.85

t=-6.51;  p=0.000*

t=3.99;  p=0.000○

t=-4.42;  p=0.000■

Balanced

n = 54
2445.2±209.38

t=-1.91;  p=0.059○

t=-1.06;  p=0.293*

t=-6.67;  p=0.000●

44.1±4.70

t=7.99;  p=0.000○

t=-1.38;  p=0.172*

t=4.42;  p=0.000●

Notes: 1. VO2max – maximum oxygen consumption. 2. ○ – relative to the endomorphic somatotype; * – relative to 
the ectomorphic somatotype; ● – relative to the endomorphic-mesomorphic somatotype; ■ – relatively balanced 
somatotype. 3. t=0.72;  p=0.475– italicized data where p>0.05.
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aged 17-19 in representatives of different somatotypes. 
Thus, it can be argued that with age, for women the 
somatotype has a greater impact on anaerobic lactatic 
productivity. 

According to the absolute indicator of the threshold 
of anaerobic metabolism, we found the advantage of 
the representatives of the endomorphic-mesomorphic 
somatotype over the representatives of all other 
somatotypes. According to the relative indicator of 
TAM, the advantage of representatives somatotypes who 
have less body mass - ectomorphic and balanced - was 
revealed. Zimnitskaya et al. [6] also investigated the 
threshold of anaerobic metabolism of women 25-35 years 
old. The authors found the predominance of normosthenic 
type in absolute terms and the predominance of asthenic 
type in relative terms. It should be noted that the authors 
used a different method of somatotyping. Therefore, these 
results can be taken into account, but to compare with our 
data is incorrect.

The obtained data on aerobic productivity of women 
in the first period of adulthood agreed with the data of 
previous studies on aerobic productivity of girls aged 17-
19 [5]. For both age groups the advantage is endomorphic-
mesomorphic somatotype for the absolute value of VO2 

max, and the advantage is ectomorphic and endomorphic 
somatotypes for the relative value of VO2 max. Larry 
Kenny et al. [22], J. Furman [18] consider the relative 
indicator of VO2 max more informative for the analysis of 
aerobic performance. Then it is possible to say that among 
25-35 years old women the representatives of those 
somatotypes who have smaller body weight have the best 
aerobic opportunities. Rupasinghe et al. [23] claim that 
by the relative Vo2 max indicator among medical students 
is dominated by representatives with a predominance of 
ectomorphy. Since ectomorphy assumes low values of 
body mass relative to height, we can assume that these data 
are consistent with our results. Alkandari, et al. [24] found 
that for men and women aged 9 to 55 years, endomorphy 
has a strong negative impact on the ability to demonstrate 
aerobic capacity. Marangoz Irfan et al. [25] found in 

handball players aged 18-30 a high degree of negative 
correlation between VO2 max and endomorphy. Kanae Oda 
et al. [26] found negative correlations between VO2 max 
and body fat percentage in Japanese men and women aged 
30-52. Similar data were obtained by Anjali Nilkanthappa 
Shete [27], who investigated girls aged 17-22 old. Such 
data are consistent with our studies, because according 
to our data, representatives of somatotypes where 
endomorphy dominates (endomorphic-mesomorphic and 
endomorphic) have lower values of VO2 max rel..

Conclusions
High values of absolute indicators of functional 

fitness in women of different somatotypes are associated 
with high values of body weight combined with a high 
percentage of muscle. Accordingly, for representatives of 
somatotypes with lower body weight are characterized 
by lower absolute values of all indicators of functional 
fitness. The calculation of absolute values per kilogram 
of body weight significantly changes the distribution 
only in terms of aerobic productivity (VO2 max and 
TAM). According to the relative indicators of aerobic 
productivity, representatives of somatotypes, which are 
characterized by lower body mass, predominate.

The data obtained by us must be taken into account 
when analyzing the indicators of functional fitness of 
women who do not play sports. Also, these data must 
be taken into account when developing standards of 
functional readiness. The result of a woman of a certain 
somatotype can be significantly inferior (or superior) 
to the average level set for women without taking into 
account the somatotype, while corresponding to the 
average level for this somatotype.
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