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INTRODUCTION
Physical health depends on the body’s ability to adapt 
to environmental conditions, while maintaining normal 
functional parameters of all physiological systems [1,2]. 
Aerobic and anaerobic performance of the body are 
integral indicators of physical health. Aerobic and an-
aerobic performance indicators allow to assess physical 
health not only qualitatively, but also quantitatively [3]. 
The formation of physical health occurs under the influ-
ence of both endogenous and exogenous factors [4-6]. 
It should be noted that the set of various morphological 
factors which determine the somatotype (in particular, 
body composition) affects both functional capabilities 
of the body and predisposition to particular diseases 
[7-9]. The ability to demonstrate aerobic capabilities 

largely depends on the percentage of muscles which 
are the main consumer of oxygen [10]. Fat plays the 
role of a regulator of metabolic processes and is the 
main source of energy during prolonged low-intensity 
work, which is performed due to aerobic mechanisms 
of energy supply of muscle activity. Data from the 
scientific literature on the correlation of body compo-
sition with VO2 max  are contradictory. Therefore, to clarify 
the influence of somatotype components and body 
composition on the functional capabilities of females 
living in the mountainous districts of Transcarpathia, a 
correlation analysis should be conducted.  

Establishing a correlation between human functional 
capabilities (aerobic and anaerobic productivity) that 
characterize the body’s ability to adapt to external fac-
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ABSTRACT
Aim: To establish correlations between indicators of aerobic and anaerobic productivity with the body composition of females of different somatotypes from 
the lowland districts of Transcarpathia.
Materials and Methods: A correlation analysis of physical health was conducted on 118 females (aged 16–20) from lowland Transcarpathia. Aerobic pro-
ductivity was assessed VO2 max using bicycle ergometry, while anaerobic capacity was measured using 10-second and 30-second Wingate tests (WAnТ10 and 
WAnТ30) and the 1-minute maximum quantity of external work (MQEW). Somatotypes were classified using the Heath-Carter method.
Results: The muscle component has a positive effect on the aerobic performance of females from lowland districts, but it has a moderate effect. Body mass 
index has a direct moderate correlation with the absolute VO2 max and an inverse moderate correlation with the relative VO2 max. The correlation with the indicators 
of MQEW rel., WAnТ30 rel. and WAnТ10 rel. is characterized as weak, which indicates a slight negative impact of the fat component on the anaerobic productivity 
of females living in the lowland districts of Transcarpathia 
Conclusions: For females from lowland transcarpathia, fat and muscle components (including visceral fat) do not significantly impact aerobic or anaerobic 
performance across any somatotype. Instead, body mass index (bmi) is the primary determinant: higher bmi correlates with lower relative VO2 max in endomorphs, 
but higher absolute anaerobic power WAnТ10 and WAnТ30 in ectomorphic and balanced types. Given conflicting literature, the specific influence of body 
composition on anaerobic capacity requires further clarification.
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tors, and body composition of different somatotypes, 
which is largely genetically determined, will allow to 
individualize the prevention of certain diseases and 
choose effective treatment tactics, which is relevant 
and socially significant. [11-13].

AIM
The aim of the study is to establish correlations between 
indicators of aerobic and anaerobic productivity with 
the body composition of females of different somato-
types from the lowland districts of Transcarpathia.

MATERIALS AND METHODS
A correlation analysis of the level of physical health was 
conducted in 118 females in the postpubertal period 
of ontogenesis aged 16 to 20 years, residents of the 
lowland districts of the Transcarpathian region.

The level of physical health was assessed by indica-
tors of the aerobic productivity of the body, namely, 
the maximum oxygen consumption (VO2 max rel.) was 
determined by the method of bicycle ergometry. To 
assess the level of aerobic productivity, the criteria of 
the University of Tartu Jürimäe J. [1], Nurmekivi A. [2] 
were used, which allow to assess the level of aerobic 
productivity of individuals from 10 years of age. This 
assessment method has become widely used, in par-
ticular, in the study of Ukrainian scientists Yu. Furman 
[8], V. Miroshnichenko [4]. 

The anaerobic productivity of the subjects was studied 
by the power of anaerobic alactic processes of energy 
supply of muscular activity, which was determined by 
the indicator of the maximum quantity of external work 
performed in 10 s. The power of anaerobic lactic processes 
of energy supply of muscular activity was also determined 
by the indicator of the maximum quantity of external work 
performed in 30 s. For this purpose, the 10-second and 
30-second Wingate anaerobic tests WAnТ10 and WAnТ30, 
described by Yu.M. Furman and co-authors [15], were used. 
To assess the capacity of anaerobic lactic productivity, 
the value of the maximum quantity of external work for 
1 minute (MQEW) was determined using the method of 
A. Shogy, G. Cherebetin [16]. 

All cycle ergometry tests were performed on a Chris-
topeit Sport AX-1 cycle ergometer. 

The somatotype was determined by the Heath-Carter 
method. This method allows for an anthropometric 
assessment by the relative fatness − endomorphy, the 
skeletal-muscular rubustness  − mesomorphy, and the 
relative linearity of the body − ectomorphy [17]. 

Body composition was determined by the bioelec-
trical impedance method using the Body Composition 

Monitor “Omron BF511”. This method allows to estimate 
the percentage of fat mass (subcutaneous and visceral 
fat) and the percentage of skeletal muscle [18]. 

Statistical processing of the obtained experimental 
data was carried out using Excel 7.0 and SPSS version 
10.0. Correlation analysis was carried out using the Pear-
son correlation coefficient. The degree of correlation 
was assessed by the Chaddock criterion: very strong – 
0,90 ≤ rxy ≥ 0,99; strong – 0,7 ≤ rxy < 0,9; noticeable – 0,5 
≤ rxy < 0,7; moderate – 0,3 ≤ rxy < 0,5; weak – 0,1 ≤ rxy < 
0,3. A relationship was considered significant at p < 0.05.

ETHICS
This work complies with the principles of the Declara-
tion of Helsinki.

RESULTS
The study of the influence of the body composition, 
body mass index, on the aerobic performance of 
females from the lowland districts of Transcarpathia 
demonstrated that the fat component does not affect 
the absolute indicator of VO2 max. as there is no significant 
correlation. A slight positive influence of the fat com-
ponent was found on the relative indicator of VO2 max, as 
indicated by a weak direct correlation (table 1). A sim-
ilar trend was found when conducting a correlation 
analysis between the level of visceral fat and VO2 max. 
There is no correlation with the absolute indicator of 
VO2 max, while there is a weak direct correlation with  
the relative indicator.

The percentage of muscle in the body correlates only 
with the relative VO2 max. In this case, the correlation 
is characterized as direct moderate. Thus, the muscle 
component has a positive effect on the aerobic per-
formance of females from lowland districts, but it has 
a moderate effect.

Body mass index has a direct moderate correlation 
with the absolute VO2 max and an inverse moderate 
correlation with the relative VO2 max. Since the aerobic 
performance of the body is usually assessed by the 
relative VO2 max, it can be argued that higher BMI values 
determine ​​​​to some extent the lower level of aerobic 
performance of females from lowland districts.

The results of the study of correlations of the body 
composition, BMI with indicators of aerobic productivity 
of females of different somatotypes of lowland districts 
are given in Table 2. The correlation of the fat percentage 
with the absolute indicator of VO2 max in representatives 
of all somatotypes is insignificant (p > 0.05). A noticeable 
direct correlation was found with the relative indicator of 
VO2 max in females of the endomorphic somatotype, and a 



The correlation between body composition and the ability to perform physical activity in aerobic...

971

moderate direct correlation in females of the endomeso-
morphic and balanced somatotypes. In representatives 
of other somatotypes, there is no correlation with the 
relative indicator of VO2 max. The level of visceral fat does 
not correlate with the absolute and relative indicators 
of VO2 max in representatives of all somatotypes (Table 
2). The muscle mass percentage does not correlate with 
the absolute indicator of VO2 max in representatives of all 
somatotypes. A noticeable direct correlation between 
the muscle percentage and the relative VO2 max index was 
found in representatives of the endomorphic somato-
type, and a moderate direct correlation was found in 
representatives of the endomesomorphic somatotype. 
Thus, a positive effect of the muscle component on 
aerobic performance in females of the endomorphic 
and endomesomorphic somatotypes was established 
(Table 2). 

Correlation analysis between BMI and absolute VO2 max 
revealed a noticeable direct correlation in females of 
balanced somatotype and a moderate direct correla-

tion in females of endomesomorphic somatotype. 
Research on the relationship between BMI and aerobic 
performance indicators revealed a strong inverse cor-
relation with relative VO2 max in females of endomorphic 
somatotype, a noticeable inverse correlation in females 
of endomesomorphic and mesoectomorphic somato-
types, and a moderate inverse correlation in females of 
balanced somatotype (Table 2).

The results of the study of the influence of the body 
composition, BMI on the anaerobic performance of 
females of lowland districts are shown in table 3. 

The correlation of visceral fat content with absolute 
indicators of anaerobic productivity is insignificant (p 
> 0.05). The correlation of visceral fat content with rela-
tive indicators of anaerobic productivity of the body is 
characterized as a weak inverse correlation. Therefore, 
visceral fat does not have a significant effect on the 
anaerobic productivity of the subjects (Table 3).

The percentage of fat content has a significant inverse 
correlation only with relative indicators of anaerobic 

Table 1. The correlation between aerobic performance indicators and body composition in females from lowland districts of Transcarpathia (n = 118)

Indicators
Fat component Muscle component Visceral fat Body mass index

r p r p r p r P

VO2 max 0.142 p > 0.05 0.042 p > 0.05 0.096 p > 0.05 0.339 p < .001

VO2 max.rel. 0.279 p < 0.01 0.361 p < 0.001 0.277 p < 0.01 -0.419 p < .001

Note: r is the correlation coefficient; p is the significance level
Source: compiled by the authors of this study

 Table 2. The correlation between aerobic performance indicators and body composition in females of different somatotypes from lowland districts of 
Transcarpathia (n = 118)

Indicators
Fat component Muscle component Visceral fat Body mass index

r p r p r p r P

ectomorphic somatotype (n = 12)

VO2 max 0.279 p > 0.05 0.235 p > 0.05 0.189 p > 0.05 0.357 p > 0.05

VO 2max rel. -0.155 p >0.05 0.278 p > 0.05 -0.297 p > 0.05 -0.411 p > 0.05

endomorphic somatotype (n = 16)

VO2 max 0.187 p > 0.05 0.019 p > 0.05 0.136 p > 0.05 0.225 p > 0.05

VO2 max rel. 0.538 p < 0.05 0.497 p < 0.05 0.343 p > 0.05 -0.737 p < 0.01

endomesomorphic somatotype (n = 38)

VO2 max 0.198 p > 0.05 0.158 p > 0.05 -0.068 p > 0.05 0.337 p < 0.05

VO2 max rel. 0.486 p < 0.01 0.335 p < 0.05 0.319 p > 0.05 -0.672 p<0.001

balanced somatotype (n = 41)

VO2 max 0.124 p > 0.05 -0.021 p > 0.05 0.092 p > 0.05 0.575 p< 0.001

VO2 max rel. 0.393 p< 0.05 -0.161 p > 0.05 0.236 p > 0.05 -0.498 p < 0.01

mesoectomorphic somatotype (n = 11)

VO2 max 0.030 p > 0.05 -0.162 p > 0.05 0.378 p > 0.05 0.537 p > 0.05

VO2 max rel. -0.296 p > 0.05 0.105 p > 0.05 -0.446 p > 0.05 -0.593 p > 0.05

Note: r is the correlation coefficient; p is the significance level
Source: compiled by the authors of this study
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types revealed the absence of correlation between the 
percentage of body fat and the absolute indicator of 
WAnТ10 in representatives of all somatotypes (p > 0.05) 
(Table 4). The correlation of fat percentage with the 
relative indicator of WAnТ10 in females of endomeso-
morphic and balanced somatotypes is characterized as 
a moderate inverse correlation. There is no correlation 
in representatives of other somatotypes. 

The correlation of visceral fat content with anaerobic 
alactic power has similar tendency. Thus, the correlation 
of visceral fat content with the absolute indicator of 
WAnТ10 is insignificant; the correlation with the relative 
indicator of WAnТ10 in representatives of endomeso-
morphic and balanced somatotypes is characterized 
as moderate inverse, and in representatives of other 
somatotypes as insignificant (Table 4).

productivity. At the same time, the correlation with 
the indicators of MQEW rel., WAnТ30 rel. and WAnТ10 rel. 
is characterized as weak, which indicates a slight neg-
ative impact of the fat component on the anaerobic 
productivity of females living in the lowland districts 
of Transcarpathia (Table 3).

The percentage of muscle content does not have 
any significant correlation with any of the indicators of 
anaerobic productivity (Table 3).

Body mass index has a moderate direct correlation 
with absolute indicators of anaerobic alactic and lactic 
productivity (WAnT10 and WAnT30) and a weak direct 
correlation with the relative WAnT30 indicator (Table 3).

Correlation analysis of the body composition, BMI 
with indicators of anaerobic alactic productivity of 
females from lowland districts of different somato-

Table 3. The correlation between anaerobic productivity indicators and body composition in females from lowland districts of Transcarpathia (n = 118)

Indicators
Fat component Muscle component Visceral fat Body mass index

r p r p r p r P

MQEW -0.028 p > 0.05 0.131 p > 0.05 0.157 p > 0.05 0.160  p > 0.05

MQEW rel. -0.280 p < 0.01 -0.124 p > 0.05 -0.203 p < 0.05 -0.144  p > 0.05

WAnТ30 0.140 p > 0.05 0.116 p > 0.05 0.046 p > 0.05 0.382  p < 0.001

WAnТ30 rel. -0.201 p < 0.05 -0.074 p > 0.05 -0.223 p < 0.05 0.272  p < 0.01

WAnТ10 0.161 p > 0.05 0.120 p > 0.05 0.151 p > 0.05 0.348  р < 0.001

WAnТ10 rel. -0.292 p < 0.01 -0.016 p > 0.05 -0.198 p < 0.05 0.193  p > 0.05

Note: r is the correlation coefficient; p is the significance level
Source: compiled by the authors of this study

Table 4. The correlation between anaerobic alactic power indicators and body composition in females of different somatotypes from lowland districts 
of Transcarpathia (n = 118)

Indicators
Fat component Muscle component Visceral fat Body mass index

r p r p r p r P

ectomorphic somatotype (n = 12)

WAnТ10 -0.203 p >0.05 0.163 p>0.05 -0.300 p >0.05 0.789 p < 0.01

WAnТ10 rel -0.310 p >0.05 0.202 p>0.05 -0.297 p >0.05 0.373 p > 0.05

endomorphic somatotype (n = 16)

WAnТ10 -0.280 p >0.05 0.367 p>0.05 0.112 p >0.05 0.498 p < 0.05

WAnТ10 rel -0.399 p >0.05 -0.055 p>0.05 -0.407 p > 0.05 0.175 p > 0.05

endomesomorphic somatotype (n = 38)

WAnТ10 -0.067 p> 0.05 0.209 p>0.05 -0.125 p > 0.05 0.226 p > 0.05

WAnТ10 rel -0.341 p< 0.05 0.008 p>0.05 -0.329 p < 0.05 0.046 p > 0.05

balanced somatotype (n = 41)

WAnТ10 0.059 p >0.05 0.280 p>0.05 0.074 p > 0.05 0.787 p < 0.001

WAnТ10 rel -0.369 p <0.05 0.204 p>0.05 -0.333 p < 0.05 -0.481 p > 0.05

mesoectomorphic somatotype (n = 11)

WAnТ10 -0.255 p >0.05 0.204 p>0.05 -0.300 p >0.05 0.460 p>0.05

WAnТ10 rel -0.336 p >0.05 0.157 p>0.05 -0.287 p>0.05 0.220 p>0.05

Note: r is the correlation coefficient; p is the significance level
Source: compiled by the authors of this study
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The muscle percentage in the body does not affect 
the anaerobic lactic power of females of different so-
matotypes from lowland districts, as indicated by the 
absence of a significant correlation with absolute and 
relative indicators of WAnТ30 in representatives of all 
somatotypes (Table 5).

Body mass index has a strong direct correlation with 
the absolute WAnТ30 index in females of ectomorphic 
and balanced somatotypes, and a noticeable direct cor-
relation in females of mesoectomorphic somatotype. 
The correlation of BMI with the relative WAnТ30 index 
is insignificant in representatives of all somatotypes 
(Table 5).

The results of the study of the relationship between 
body composition, BMI and the capacity of anaerobic 
lactic productivity of females of different somatotypes 
from lowland districts are presented in Table 6. 

The percentage of body fat does not have a significant 
effect on the level of the absolute index of MQEW in 
representatives of all somatotypes. A moderate inverse 
correlation was found between the fat component and 
the relative index of MQEW in females of the endome-
somorphic and balanced somatotypes. No correlation 
between the percentage of body fat and the relative 
index of MQEW was found in representatives of other 
somatotypes  (p > 0.05) (Table 6).

The percntage of visceral fat does not affect anaer-
obic lactic capacity, as indicated by the absence of a 

Analysis of the correlation between the percentage of mus-
cle component with anaerobic alactic productivity of females 
of different somatotypes did not reveal a significant correlation 
with either absolute or relative indicators of WAnТ10 (Table 4).

A strong direct correlation was established between BMI 
and the absolute indicator of WAnТ10 in representatives 
of ectomorphic and balanced somatotypes; a moderate 
direct correlation was established in representatives of the 
endomorphic somatotype; however, no correlation was es-
tablished in representatives of other somatotypes. There is 
no correlation between BMI and the relative index of WAnT10 
in representatives of all somatotypes (p > 0.05) (Table 4).

The results of the correlation analysis between body 
composition, body mass index and absolute and rela-
tive indicators of anaerobic lactic power of females of 
different somatotypes living in the lowland districts of 
Transcarpathia are shown in Table 5.

The obtained data indicate that the percentage of 
body fat does not correlate with the absolute indicator 
of WAnТ30 in representatives of all somatotypes (p > 
0.05). Analysis of the correlation of fat percentage with 
the relative indicator of WAnТ30 revealed a moderate 
inverse correlation in representatives of the endome-
somorphic somatotype, and an insignificant correlation 
in representatives of other somatotypes (Table 5).

The level of visceral fat does not correlate with either 
absolute or relative indicators of WAnТ30 in females of 
all somatotypes (Table 5).

Table 5. The correlation between anaerobic lactic power indicators and body composition in females of different somatotypes from lowland districts 
of Transcarpathia (n = 118)

Indicators
Fat component Muscle component Visceral fat Body mass index

r p r p r p r P

ectomorphic somatotype (n = 12)

WAnТ30 0.107 p > 0.05 0.201 p > 0.05 0.135 p > 0.05 0.792 p < 0.01

WAnТ30 rel -0.239 p > 0.05 0.384 p > 0.05 -0.207 p > 0.05 0.118 p > 0.05

endomorphic somatotype (n = 16)

WAnТ30 0.142 p > 0.05 0.036 p > 0.05 -0.179 p > 0.05 0.220 p > 0.05

WAnТ30 rel -0.322 p > 0.05 0.456 p > 0.05 -0.290 p > 0.05 0.025 p > 0.05

endomesomorphic somatotype (n = 38)

WAnТ30 0.125 p > 0.05 0.075 p > 0.05 0.115 p > 0.05 0.026 p > 0.05

WAnТ30 rel -0.338 p < 0.05 0.228 p > 0.05 -0.241 p > 0.05 0.277 p >0.05

balanced somatotype (n = 41)

WAnТ30 0.267 p > 0.05 0.285 p > 0.05 0.062 p > 0.05 0.722 p < 0.001

WAnТ30 rel -0.258 p > 0.05 0.276 p > 0.05 -0.177 p > 0.05 -0.015 p > 0.05

mesoectomorphic somatotype (n = 11)

WAnТ30 0.078 p > 0.05 0.233 p > 0.05 -0.111 p > 0.05 0.624 p < 0.05

WAnТ30 rel -0.248 p > 0.05 0.115 p > 0.05 -0.164 p > 0.05 -0.100 p > 0.05

Note: r is the correlation coefficient; p is the significance level
Source: compiled by the authors of this study
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Analysis of the correlation of body composition with 
aerobic performance in females of different somato-
types from the lowland districts of Transcarpathia re-
vealed the strongest correlation with body mass index. 
At the same time, inverse correlation was established 
with the relative VO2 max indicator, and direct correla-
tion with the absolute indicator. The degree of such 
correlation in representatives of different somatotypes 
is different (strong in representatives of the endomor-
phic somatotype, noticeable in representatives of the 
endomesomorphic somatotype, and moderate or the 
correlation is insignificant in representatives of other 
somatotypes). Such data are consistent with the find-
ings of V. Miroshnichenko et al. [3], who revealed similar 
tendencies in females in the first period of adulthood. 
It should be noted that in the scientific literature, in-
formation on the correlation of the body composition 
with aerobic performance in individuals of different so-
matotypes is available only concerning certain age and 
gender categories. Thus, S. Hasmyati at al. [19] claim that 
BMI is a reliable predictor of aerobic capacity in females 
aged 20-32 years, provided that it is within the values ​​
that correspond to the norm. However, the opinion of 
J.R. Alkandari, B. Nieto [20] about the negative impact 
of the fat component on the ability to demonstrate 
aerobic capacity was not confirmed by our study. It 
should be noted that the above authors studied Kuwaiti 
women whose region differs significantly from Ukraine 

significant correlation with both absolute and relative 
indicators of MQEW in representatives of all somato-
types (Table 6).

The percentage of muscle in the body also has no 
significant correlation with the absolute and relative 
indicators of MQEW in representatives of all somato-
types (p > 0.05) (Table 6).

BMI has a noticeable direct correlation with the ab-
solute indicator of MQEW in females of endomorphic 
and balanced somatotypes and a moderate direct 
correlation in females of endomesomorphic somato-
type. The correlation of BMI with the relative indicator 
of MQEW is insignificant (p > 0.05) in representatives 
of all somatotypes.

DISCUSSION
Thus, the study has found that in females of different 
somatotypes living in the lowland districts of Tran-
scarpathia, body composition affects the aerobic and 
anaerobic capabilities of the body in different ways. 
Such data are consistent with studies conducted among 
females in the first period of adulthood, which also 
established significant differences in representatives 
of different somatotypes, both in terms of aerobic [3] 
and anaerobic [10] productivity, as well as with studies 
conducted among females aged 17-19, residents of the 
Podillia region of Ukraine [4, 7].   

Table 6. The correlation between anaerobic lactic capacity indicators and body composition in females of different somatotypes from lowland districts 
of Transcarpathia (n = 118)

Indicators
Fat component Muscle component Visceral fat Body mass index

r p r p r p r P

ectomorphic somatotype (n = 12)

MQEW -0.237 p > 0.05 0.324 p > 0.05 0.173 p > 0.05 -0.353 p > 0.05

MQEW rel. -0.206 p > 0.05 0.291 p > 0.05 -0.138 p > 0.05 0.319 p > 0.05

endomorphic somatotype (n = 16)

MQEW 0.154 p > 0.05 0.084 p > 0.05 -0.167 p > 0.05 0.546 p < 0.05

MQEW rel. -0.239 p > 0.05 0.276 p > 0.05 -0.063 p > 0.05 0.113 p > 0.05

endomesomorphic somatotype (n = 38)

MQEW -0.283 p > 0.05 0.139 p > 0.05 -0.156 p > 0.05 0.449 p < 0.01

MQEW rel. -0.331 p < 0.05 0.007 p > 0.05 -0.141 p > 0.05 -0.111 p > 0.05

balanced somatotype (n = 41)

MQEW 0.136 p > 0.05 0.300 p > 005 0.035 p > 0.05 0.523  р < 0.001

MQEW rel. -0.349 p < 0.05 0.017 p > 0.05 -0.261 p > 0.05 0.108 p > 0.05

mesoectomorphic somatotype (n = 11)

MQEW -0.117 p > 0.05 0.371 p > 0.05 -0.394 p > 0.05 0.277 p > 0.05

MQEW rel. -0.301 p > 0.05 0.223 p > 0.05 -0.115 p > 0.05 0.161 p > 0.05

Note: r is the correlation coefficient; p is the significance level
Source: compiled by the authors of this study
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There is also no consensus on the influence of the mus-
cle component on the anaerobic capabilities of females. 
Our studies prove the absence of a significant correlation 
between the percentage of muscle and anaerobic per-
formance according to the WAnТ10, WAnТ30 tests, and the 
MQEW. This is indicated by the correlation that does not 
exceed a moderate level, or its insignificance. To some 
extent, these results are consistent with the data obtained 
by M. Kale, E. Akdoğan [23], who established the absence 
of a significant correlation between fat-free body mass 
and performance in anaerobic tests. No correlation was 
found between the percentage of muscle in the body and 
performance in anaerobic tests WAnТ10, WAnТ30, and MQEW 
in females aged 25-35 who did not do sports [21]. On the 
other hand, J. Zera et al. [25] proves that muscle percentage 
in males and females can be a predictor of higher levels of 
anaerobic performance, determined by the WAnТ30 test.    

CONCLUSIONS
Fat and muscle components, as well as visceral fat, do not 
have a significant impact on the ability to demonstrate 
aerobic and anaerobic capabilities of the body in females 
from the lowland districts of Transcarpathia, regardless of 
somatotype, and in representatives of all studied somato-
types. The greatest impact on the aerobic and anaerobic 
capabilities is exerted by body mass index. In represen-
tatives of the endomorphic somatotype, higher values ​​of 
body mass index determine lower values ​​of the relative 
VO2 max indicator. In representatives of the ectomorphic and 
balanced somatotypes, higher values ​​of body mass index 
determine higher values ​​of the absolute indicators WAnТ10 
and WAnТ30. Data from the scientific literature on the impact 
of fat and muscle components on the anaerobic capabilities 
of the body are contradictory and require clarification.  

in geographical, climatic and social characteristics. 
Therefore, these factors may account for the differences. 

The relationship between body composition and an-
aerobic performance indicators in females of different 
somatotypes from the lowland districts of Transcarpathia 
is characterized by a strong direct correlation of BMI with 
absolute indicators of WAnТ10 and WAnТ30 in represen-
tatives of ectomorphic and balanced somatotypes. The 
correlation of fat and muscle components with indica-
tors of WAnТ10 and WAnТ30 indicates the absence of their 
significant influence on the anaerobic capabilities of 
the females. Such data are consistent with the findings 
of V. Miroshnichenko et al. [21], which confirm a strong 
correlation between BMI and indicators of WAnТ10 and 
WAnТ30 in females aged 25-35 of certain somatotypes, and 
the absence of a significant influence of fat and muscle 
components on anaerobic performance in representatives 
of all somatotypes. N. Kucukkubas et al. [22] found that 
there was no correlation between body fat percentage 
and anaerobic performance test results in female athletes 
specializing in Zumba, cross-country running, basketball, 
football, tennis and volleyball. However, some studies do 
not align with our data. For example, M. Kale, E. Akdoğan 
[23] believe that endomorphism (relative fatness) has a 
negative effect on anaerobic performance of handball 
players. Pei Yang et al. [24] obtained somewhat contradic-
tory results, indicating a strong direct correlation between 
visceral fat content and hand strength and an inverse 
correlation with body fat content. Such correlation can 
be conditionally extrapolated to the anaerobic alactic 
performance, since strength is determined precisely by 
the development of the anaerobic alactic energy supply 
system for muscle activity. Therefore, the data on the 
influence of fat component on the power of anaerobic 
energy supply processes are contradictory. 

REFERENCES
	 1.	� Jürimäe J, Jürimäe T. Interpretation of aerobic and anaerobic capacity in children. Growth, Physical Activity and Motor Development in 

Prepubertal Children. – CRC: Press, Boca Raton (FL), USA. 2001. 
	 2.	� Nurmekivi А, Karu T,  Pihl E  et al. On the possibilities of evaluating the metabolic effect of different training exercises on the basis of 

objective and subjective characteristics. Actakinesiologiae Universitatis Tartuensis. Volume 7 (Supplement). Proceedings of the 23rd 
ICPAFR International Sport Science Symposium, September 5–8, 2002, Tartu, Estonia. 2002, pp.149-153.

	 3.	� Miroshnichenko V, Furman Y, Brezdeniuk O et al. Correlation of maximum oxygen consumption with component composition of the body, 
body mass of men with different somatotypes aged 25-35. Pedagogy of Physical Culture and Sports. 2020;24(6):290-296. doi:10.1556
1/26649837.2020.0603. DOI

	 4.	� Miroshnichenko V, Salnykova S, Bohuslavska V et al. Enhancement of physical health in girls of 17-19 years by adoption of physical loads 
taking their somatotype into account. Journal of Physical Education and Sport. 2019;19:387–392.  doi:10.7752/jpes.2019.s2058. DOI

	 5.	� Dulo O, Furman Yu, Hema-Bahyna N. Gender and Somatotypological Peculiarities of Indicators of Aerobic and Anaerobic Productivity 
of Energy Supply of the Body in the Post-Pubertal Period of Ontogenesis in the Residents of the Zakarpattia Region. Wiad Lek. 
2022;75(10):2359-2365.

	 6.	� Dulo O, Furman Yu, Maltseva O, Samoilenko S. Physical Health of Females from the Lowland Districts of Zakarpattia According to the Metabolic 
Level of Aerobic and Anaerobic Energy Supply Depending on the Component Body Composition. Wiad Lek. 2023;76(3):568-574.

https://doi.org/10.15561/26649837.2020.0603
https://doi.org/10.15561/26649837.2020.0603
http://www.doi.org/
https://doi.org/10.7752/jpes.2019.s2058
http://www.doi.org/


Olena A. Dulo et al. 

976

	 7.	� Furman YuM, Miroshnichenko VM, Brezdeniuk OYu et al. Otsinka aerobnoyi ta anaerobnoyi produktyvnosti orhanizmu molodi 17-19 
rokiv Podil's'koho rehionu [An estimation of aerobic and anaerobic productivity of an organism of youth aged 17-19 years old of Podilsk 
region]. Pedahohika, psykholohiya, medyko-biolohichni problemy fizychnoho vykhovannya ta sportu. 2018;22(3):136–141. doi:10.15
561/18189172.2018.0304. (Ukrainian) DOI

	 8.	� Furman YuM, Brezdeniuk ОYu. Vplyv tsyklichnoyi roboty pomirnoyi intensyvnosti na funktsional'nu pidhotovlenist' studentiv 17-21 
rokiv z «vysokym» vmistom zhyrovoho komponenta  [Influence of cyclic moderate intensity work on functional fitness of 17-21 years 
old students with “high” content

	 9.	� of fat component]. Pedahohika, psykholohiya, medyko-biolohichni problemy fizychnoho vykhovannya ta sportu. 2015;19(11):55-60.  
doi:10.15561/18189172.2015.1108. DOI

	10.	� Furman Yu, Brezdeniuk О. Vplyv bihovykh navantazhen' u rezhymi zmishanoho enerhozabezpechennya na funktsional'nu pidhotovlenist' 
studentiv z «vysokym» vmistom zhyrovoho komponenta. [Influence of run workloads in a mixed energy supply mode upon functional 
preparedness of students with a «high» fat component content]. Fizychne vykhovannya, sport ta zdorov’ya v suchasnomu suspil'stvi. 
2017;1(37):52–58. (Ukrainian)

	11.	� Furman YM, Miroshnichenko VM, Bohuslavska VYu et al. Modeling of functional preparedness of women 25-35 years of different 
somatotypes. Pedagogy of Physical Culture and Sports. 2022;26(2):118-125.  doi:10.15561/26649837.2022.0206. DOI

	12.	� Furman YuM, Miroshnichenko VM, Drachuk SP. Funktsional'na pidhotovlenist' [Functional readiness]. Perspektyvni modeli fizychnoyi 
kul'tury ta ozdorovchykh tekhnolohiy u fizychnomu vykhovanni studentiv vyshchykh navchal'nykh zakladiv. Kyyiv: Olimpiys'ka literatura. 
2013, p. 24-42. (Ukrainian)

	13.	� Furman YuM, Miroshnichenko VM, Drachuk SP. Metody zastosuvannya fizychnykh navantazhen' ta rezhymy enerhozabezpechennya 
myazovoyi diyal'nosti pry vykorystanni tsyklichnykh vprav [Methods of applying physical exertion and modes of energy supply of muscle 
activity when using cyclic exercises]. Perspektyvni modeli fizychnoyi kul'tury ta ozdorovchykh tekhnolohiy u fizychnomu vykhovanni 
studentiv vyshchykh navchal'nykh zakladiv. Kyyiv: Olimpiys'ka literature. 2013, p. 74-122. (Ukrainian)

	14.	� Larry Kenney W, Wilmore JH, Costill DL. Physiology of Sport and Exercise. Human Kinetics; 2021, p.611. 
	15.	� Ryan-Stewart H, Faulkner J, Jobson S. The influence of somatotype on anaerobic performance. PLoS ONE. 2018;13(5):e0197761.  

doi:10.1371/journal.pone.0197761. DOI

	16.	� Dovgiy YuI. Impedansometriya yak metod monitorynhu komponentnoho skladu masy tila studentiv [Impedancemetry as a method of 
monitoring the component composition of students’ body mass]. Perspektyvy, problemy ta isnuyuchi dosyahnennya rozvytku fizychnoyi 
kul'tury ta sportu v Ukrayini IV Vseukrayins'ka internet-konferentsiya «Kolir nauky», sichen' 29. 2021, pp.299-302. (Ukrainian)

	17.	� Apanasenko GL, Popova LA, Magliovaniy AV. Sanolohiya [Sanology]. Kyiv-Lviv: PP Kvart. 2011, p.303. (Ukrainian)
	18.	� Ramírez-Vélez R, López-Albán CA, La Rotta-Villamizar DR et al. Wingate anaerobic test percentilenormsin colombian healthyadults. J 

Strength Cond Res. 2016;30(1):217-25. doi: 10.1519/JSC.0000000000001054. DOI

	19.	� Shögy A, Cherebetin G. Minuten test auf demfanradergometer zur bestimmung der anaeroben capazitat [Minute test on the bicycle 
ergometer to determine anaerobic capacity]. Eur J Appl Physiol. 1974; 33:171–176.  doi: 10.1007/BF00449517. DOI

	20.	� Hasmyati S,  Rusli A, Chaerul M. Somatotype and body mass index as predictors of aerobic and anaerobic capacity in young women. 
Journal of Physical Education & Sport. 2025;25(3):653-660.  doi: 10.7752/jpes.2025.03070. DOI

	21.	� Alkandari JR, Barac Nieto M. Somatotype Components, Aerobic Fitness and Grip Strength in Kuwaiti Males and Females. Health. 
2016;8:1349-1355.  doi:10.4236/health.2016.813135. DOI

	22.	� Miroshnichenko VM, Оnyshchuk VEu, Riabchenko VG. The relationship between physical development indicators and the power of anaerobic 
energy supply processes in women of different somatotypes. Rehabilitation & Recreation. 2025;19(2):175-181.  doi: 10.32782/2522-
1795.2025.19.2.16. DOI

	23.	� Kucukkubas N, Gunay А, Lokluoglu B et al. Relationship between body composition, vertical jump, 30 m sprint, static strength and anaerobic 
power for athletes. International Journal of Sport, Exercise & Training Sciences. 2019;5(2):68-78.  doi:10.18826/useeabd.517037. DOI

	24.	� Kale M, Akdoğan Е. Relationships between body composition and anaerobic performance parameters in female handball players. Physical 
Education of Students. 2020;24(5):265-270.  doi:10.15561/20755279.2020.0502. DOI

	25.	� Pei Yang, Jing Tang, Yi Shu et al.  Using Quantitative Computed Tomography to Study the Correlation Between Physical Composition and 
Grip Strength in Young People. Sichuan Da Xue Xue Bao Yi Xue Ban. 2022;53(6):1081-1089.  doi:10.12182/20220860101. DOI

	26.	� Zera J, Nagle E, Connell E et al.  Gender Differences and the Influence of Body Composition on Land and Pool-Based Assessments of 
Anaerobic Power and Capacity.  Int J Environ Res Public Health. 2022;19(13):P. 7902.   doi:10.3390/ijerph19137902. DOI

CONFLICT OF INTEREST
The Authors declare no conflict of interest

https://doi.org/10.15561/18189172.2018.0304
https://doi.org/10.15561/18189172.2018.0304
http://www.doi.org/
https://doi.org/10.15561/18189172.2015.1108
https://doi.org/10.15561/18189172.2015.1108
http://www.doi.org/
https://doi.org/10.15561/26649837.2022.0206
http://www.doi.org/
https://doi.org/10.1371/journal.pone.0197761
https://doi.org/10.1371/journal.pone.0197761
http://www.doi.org/
http://www.doi.org/
https://doi.org/10.1007/BF00449517
http://www.doi.org/
https://openurl.ebsco.com/results?sid=ebsco:ocu:record&bquery=AU+HASMYATI&link_origin=scholar.google.com.ua&searchDescription=HASMYATI
https://openurl.ebsco.com/results?sid=ebsco:ocu:record&bquery=AU+SARIFIN&link_origin=scholar.google.com.ua&searchDescription=SARIFIN
https://openurl.ebsco.com/results?sid=ebsco:ocu:record&bquery=AU+RUSLI&link_origin=scholar.google.com.ua&searchDescription=RUSLI
https://openurl.ebsco.com/results?sid=ebsco:ocu:record&bquery=AU+ARIMBI&link_origin=scholar.google.com.ua&searchDescription=ARIMBI
https://openurl.ebsco.com/results?sid=ebsco:ocu:record&bquery=AU+MOCHTAR,%20CHAERUL%20FADLY&link_origin=scholar.google.com.ua&searchDescription=MOCHTAR,%20CHAERUL%20FADLY
https://openurl.ebsco.com/results?sid=ebsco:ocu:record&bquery=IS+2247-8051+AND+VI+25+AND+IP+3+AND+DT+2025&link_origin=scholar.google.com.ua&searchDescription=Journal%20of%20Physical%20Education%20%26%20Sport%2C%202025%2C%20Vol%2025%2C%20Issue%203
https://doi.org/10.7752/jpes.2025.03070
http://www.doi.org/
https://doi.org/10.4236/health.2016.813135
http://www.doi.org/
https://doi.org/10.32782/2522-1795.2025.19.2.16
https://doi.org/10.32782/2522-1795.2025.19.2.16
http://www.doi.org/
https://doi.org/10.18826/useeabd.517037
http://www.doi.org/
https://doi.org/10.15561/20755279.2020.0502
http://www.doi.org/
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+P&cauthor_id=36443056
https://pubmed.ncbi.nlm.nih.gov/?term=Tang+J&cauthor_id=36443056
https://pubmed.ncbi.nlm.nih.gov/?term=Shu+Y&cauthor_id=36443056
https://doi.org/10.12182/20220860101
http://www.doi.org/
https://pubmed.ncbi.nlm.nih.gov/?term=Zera+JN&cauthor_id=35805561
https://pubmed.ncbi.nlm.nih.gov/?term=Nagle+EF&cauthor_id=35805561
https://pubmed.ncbi.nlm.nih.gov/?term=Connell+E&cauthor_id=35805561
https://doi.org/10.3390/ijerph19137902
http://www.doi.org/


The correlation between body composition and the ability to perform physical activity in aerobic...

977

CORRESPONDING AUTHOR
Olena A. Dulo
Uzhhorod National University; 
3 Narodna Square, 88000 Uzhhorod, Ukraine
e-mail: olena.dulo@uzhnu.edu.ua

ORCID AND CONTRIBUTIONSHIP
Olena A. Dulo: 0000-0003-0473-5605  
Yurii М. Furman: 0000-0002-5206-7712  
Viacheslav M. Miroshnichenko: 0000-0003-1139-4554  
Hanna M. Denchilja –Sakal: 0009-0005-6200-196X  
Lyudmila S. Kravchuk: 0000-0002-1531-6601  
Victor G. Riabchenko: 0000-0002-5630-9459  

 – Work concept and design,  – Data collection and analysis,  – Responsibility for statistical analysis,  – Writing the article,  – Critical review,  – Final approval of the article

RECEIVED: 22.01.2026
ACCEPTED: 24.04.2026 C R E AT I V E  C O M M O N S  4 . 0

https://orcid.org/0000-0003-1139-4554

