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anthropometric indicators of skilled female athletes in 
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Purpose: to carry out research on the influence of the activities of female athletes engaged in bodybuilding on changes in 
anthropometric indicators in different phases of the ovarian-menstrual cycle (OMC).

Material & Methods: studies were conducted in the fitness clubs of Kharkiv “Pheromone”, “City”, “King” with qualified ath-
letes who are engaged in bodybuilding for 3 months of the preparatory period in the amount of 22 people. As research meth-
ods used: analysis of literature sources and testing of the level of motor qualities in individual phases of the OMC. 

Result: presented analysis of the condition of the female athletes taking into account the features of the OMC phases and 
the testing of body weight and anthropometric indicators in different phases of a specific biological cycle in qualified female 
athletes engaged in bodybuilding.

Conclusion: Obtained results indicate that the anthropometric indicators of qualified female athletes engaged in bodybuild-
ing are not the same in the phases of the ovarian-menstrual cycle. It was revealed that during the OMC period the body is able 
to retain water, which leads to fluctuations in the body weight of female athletes from 0,5 to 2,5 kg, while on the 3rd–6th day 
and on the 25–26th there is an increase in body weight, and on the 7th and 16th – its decrease. According to the results of the 
study, in the first phase, the decrease in anthropometry and body weight, this is due to the rejection of the mucous membrane 
of the uterus and menstrual bleeding.
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Introduction

One of the most significant differences of the female body 
from the male is the structure and functioning of the repro-
ductive system and its hormonal regulation [6; 16]. Therefore, 
the recommendations of any health systems should be based 
on taking into account the characteristics of their effects on 
women in different phases of the ovarian-menstrual cycle. 
First of all, it should be borne in mind that these changes 
during the cycle occur not only in the female’s reproductive 
system but extend to a number of other systems and organs 
(nervous, cardiovascular, endocrine, respiratory, immune, 
etc.) [18; 19; 20].

There are two main points of view on the relationship between 
the ovulatory-menstrual cycle and performance. Some ex-
perts deny the dependence of performance on the phases of 
OMC in female athletes [2]. Other scientists [1, 4, 17] believe 
that the different concentration of sex hormones in the body 
during the ovulatory-menstrual cycle, changes the functional 
state of the vital systems of the body, can not but be reflected 
in the level of efficiency of female athletes. Meanwhile, it is 
proved that not in all phases of the biological cycle female 
athletes are able to perform training and competitive loads.

For example, Ukrainian researchers [5, 12; 14; 16; 17], deal-
ing with the problem of women’s sports for many years, came 
to the conclusion that in all women the level of manifestation 
of different motor abilities during the ovulatory-menstrual cy-
cle does not remain constant and varies in accordance with 
the phases of the cycle.

At the same time, the researchers, not denying the influence 
of the menstrual function on the ability to work, pay attention 

to the individuality of its dynamics in separate phases in differ-
ent female athletes [11; 15].

Researchers who studied the muscular activity of women, 
found that, depending on the nature of the course of the ovar-
ian-menstrual cycle and the dynamics of performance of all 
athletes can be divided into categories. Thus allocate such 
group of women at which stability of working capacity during 
an ovarian-menstrual cycle is observed, and group of sports-
women in whom there is a sharp decrease in working capac-
ity in a menstrual phase. Other groups identified by scientists 
are different: these are the female athletes who have reached 
the menstrual phase of maximum performance, and female 
athletes who show the highest level of performance during 
ovulation [17].

In the work of L.  G. Shakhlina, the classifications of women 
according to the results of subjective self-evaluation of health 
in the menstrual phase are presented [17]:

1 group  – female athletes with a good state of health and 
good objective condition. Sports results are independent of 
the phases of the ovarian-menstrual cycle. 

2 group – female athletes, complain of drowsiness, weakness, 
reluctance to exercise; they usually have low blood pressure.

3 group – female athletes who have headaches such as mi-
graines, pain in the lower abdomen and in the lower back, 
increased arterial blood pressure in them is often increased, 
and the pulse is increased.

4 group – female athletes, who have symptoms of poisoning: 
loss of appetite, nausea, joint pain, aching, restless sleep, 
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sometimes increased heart rate, breathing, lowering blood 
pressure, fever.

G. Erdeby study shown that in those sports where female ath-
letes receive high physical loads (ski races, different kinds 
of rowing), they have deep violations of menstrual function 
(amenorrhea, hypomenorrhea, dysmenorrhea, etc.). More-
over, the author notes that during the period of reduction of 
both physical and mental load in their normalization observed 
occurrence of ovarian-menstrual cycle [18]. Negative effect 
of intensive physical exertion on the course of this cycle in fe-
male athletes is reported in a number of works [3; 7; 8; 9; 10; 
13]. 

Studying the question of changes in other systems of the fe-
male athlete’s body in connection with the comparison of the 
different phases of their menstrual cycle, the authors deter-
mined, firstly, their presence, and secondly, the dependence 
of the depth of functional metabolic changes in organs and 
tissues from the phase of the ovarian-menstrual cycle.

There are studies whose authors are sure that female athletes 
can continue training and compete during the entire ovarian-
menstrual cycle [9]. At the same time, authors who hold such 
an opinion, note that with the participation of female athletes 
in competitions in the premenstrual and menstrual phases of 
their ovarian-menstrual cycle, the results and achievements 
deteriorate substantially.

Above analysis of the literature data shows that the majority 
of authors dealing with this problem express unanimous opin-
ion about the high level of manifestation of the basic physical 
qualities (except flexibility) in the postmenstrual and posto-
vulatory phases and about the decrease in menstruation, 
ovulation and premenstrual period. However, the question of 
the minimum level of manifestation of a specific motor quality 
during the ovarian-menstrual cycle remains open. Also con-
ducted studies in various sports do not fully reflect the spe-
cifics of sports activities of a force character, which includes 
bodybuilding, which requires the conduct of research.

Relationship of research with scientific programs, 
plans, themes. The scientific research was carried out on 
the theme of the Consolidated Plan of Research Work in the 
Sphere of Physical Culture and Sport for 2011–2015. On topic 
3.7 “Methodological and organizational-methodological ba-
sis for determining the individual rate of a person’s physical 
condition” (state registration number 0111U000192).
Purpose of the study: to carry out research on the influence 
of the activities of female athletes engaged in bodybuilding on 

changes in anthropometric indicators in different phases of 
the ovarian-menstrual cycle.

Material and Methods of the research

Research was carried out in sports fitness clubs of the city of 
Kharkov “Pheromone”, “City”, “King” with skilled female ath-
letes engaged in bodybuilding, for 3 months of the prepara-
tory period in the number of 22 people. As research methods 
used: analysis of literature sources and testing of the level of 
motor qualities in individual phases of the OMC.

Results of the research and their discussion

When planning the training process of female athletes en-
gaged in bodybuilding, it is important to distribute anthropo-
metric indicators taking into account the performance in dif-
ferent phases of the OMC. Therefore, we conducted studies 
during 3 mesocycles of the preparatory period with the deter-
mination of the influence of individual phases of OMC on the 
manifestation of changes in anthropometric indicators, the 
results of which are presented in Table 1.

As evidenced by the results, the highest changes in anthro-
pometric indicators were obtained in the premenstrual phase, 
since the fertilization of the egg did not occur; the yellow body 
degenerates 2–3 days before the onset of menstruation. 
Concentration in the blood of progesterone and estrogen de-
creases, reducing the body’s functionality.

During OMC observed pronounced hormonal changes in 
blood composition, strength performance, muscle tone, wa-
ter-electrolyte metabolism. Ability of the body to retain water 
also changes, which leads to fluctuations in the body weight 
of athletes from 0,5 to 2,5 kg, while on the 3–6th day and on 
the 25–26th there is an increase in body weight, and by 7 and 
16th – its decrease. As the results indicate, in the first phase, 
the decrease in anthropometry and body weight, this is due 
to the rejection of the mucous membrane of the uterus and 
menstrual bleeding. During this period there is a sharp drop in 
the level of metabolism, including the exchange of proteins. 
In the cerebral cortex disturbs the processes of attention. 
The sensitivity of the visual, tactile and other sensory systems 
decreases. Increased irritability, emotional imbalance. Slows 
respiration rate and heartbeat. In connection with the loss of 
blood (usually 150–200 ml), the number of erythrocytes, he-
moglobin, leukocytes and platelets decreases. Thus, in the 
second phase, the follicle develops in the ovary until it ripens 
and ruptures (this phase is also called follicular or pre-ovulato-
ry). During this period, the content of the female sex hormone 

Table 1
Dynamics of anthropometric indicators in different phases of the ovarian-menstrual cycle in skilled athletes 

engaged in bodybuilding (n=22)

Indicators
Phase ОMC

I II III IV V

Body weight, kg 63,5±1,21 61,5±1,10 62,7±1,12 63,6±1,51 65,5±1,09
Circumference of chest (inhalation), cm 93,2±0,77 91,4±0,97 93,0±0,92 94,3±0,80 97,5±0,93

Circumference of chest (exhalation), cm 88,4±0,82 86,7±0,95 88,9±0,98 89,5±0,88 92,8±0,95

Circumference of the shoulder, cm 33,4±0,68 32,8±0,67 33,6±0,60 34,6±0,72 35,7±0,77

Waist circumference, cm 72,1±0,59 70,2±0,60 71,0±0,65 71,2±0,75 73,7±0,53

Thigh circumference, cm 51,3±0,68 49,1±0,55 50,0±0,47 50,3±0,56 54,2±0,64
Shin circumference, cm 34,3±0,48 33,5±0,47 34,6±0,40 35,6±0,52 36,9±0,57

Note. Phase OMC: I – menstrual; II – postmenstrual; III – ovulatory; IV – postovulatory; V – premenstrual.

© Yevheniia Dzhym, 2017
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Table 2
Matrix of reliability of the difference in the body 

weight in different phases of the OMC in skilled fe-
male athletes engaged in bodybuilding (n=22)

Phase 
ОМC

II III IV V

I
t=1,22; 
>0,05

t=0,49; >0,05
t=0,05; 
>0,05

t=1,23; 
>0,05

II t=0,76; >0,05
t=1,12;
>0,05

t=2,58; 
<0,05

III
t=0,48;
>0,05

t=1,79; 
>0,05

IV
t=1,02; 
>0,05

V

estrogen in the blood increases, and the development of the 
mucous uterus. The body weight in this phase can decrease 
by 2 kg, and in the third phase, the egg follicle (ovulation) exits 
and falls into the fallopian tubes and further into the uterus. In 
phase IV, the follicle remains a yellow body, which becomes a 
new gland of internal secretion and begins to release the hor-
mone progesterone, in this regard; this phase is considered 
the most workable.

Thus, the highest body weight indices are shown (Table  2) 
by female athletes in the V and II phases in relation to other 
phases of the OMC. 

At the same time, the indices in the body weight in the V phase 
are significantly (p <0.05) higher in comparison with other 
phases of the OMC.

It should be noted about the high rates of female athletes in the 
chest circumference on the inspiration and the chest circum-

Table 3
Matrix of reliability of the difference in the circumfer-
ence of chest (inhalation) and circumference of chest 
(exhalation) in different phases of the OMC in skilled 

female athletes engaged in bodybuilding (n=22)

Phase 
ОМC

II III IV V

I

t=1,45; 
>0,05

t=0,17; 
>0,05

t=0,99; 
>0,05

t=3,56; 
<0,001

t=1,35; 
>0,05

t=0,39; 
>0,05

t=0,91; 
>0,05

t=3,44; 
<0,001

II

t=1,20; 
>0,05

t=2,31; 
<0,05

t=4,54; 
<0,001

t=1,61; 
>0,05

t=2,16;
<0,05

t=4,47; 
<0,001

III

t=1,07; 
>0,05

t=3,44; 
<0,01

t=0,46; 
>0,05

t=2,81;
<0,05

IV

t=2,61; 
<0,05

t=2,51; 
<0,05

V

Note. Top line  – chest circumference (inspiration); bottom 
line – chest circumference (exhalation).

ference on exhalation (Table 3). Thus, the lowest of them are 
shown in post-menstrual (91,4±0,97 cm and 86,7±0,95 cm) 
and ovulatory (93,0±0,92  cm and 89,5±0,88  cm), which 
reliably lower results in the II and IV phases of the OMC 
(р<0,001).

Changes in the circumference of the shoulder and waist cir-
cumference (Table 4) have significantly higher (p<0,001) re-
sults in the V and I phases of the OMC, which fully coincides 

Table 4
Matrix of reliability of the difference in the circumfer-
ence of the shoulder and waist circumference in dif-
ferent phases of the OMC in skilled female athletes 

engaged in bodybuilding (n=22)

Phase 
ОМC

II III IV V

I

t=0,63;
>0,05

t=0,22;
>0,05

t=1,21;
>0,05

t=2,24;
<0,05

t=2,26;
<0,05

t=1,25;
>0,05

t=0,94;
>0,05

t=2,02;
<0,05

II

t=0,89;
>0,05

t=1,83;
>0,05

t=2,84;
<0,01

t=0,90;
>0,05

t=1,04
>0,05

t=4,37;
<0,001

III

t=1,07;
>0,05

t=2,15;
<0,05

t=0,20;
>0,05

t=3,22;
<0,05

IV

t=1,04;
>0,05

t=2,72;
<0,05

V

Note. Top line – circumference of the shoulder; bottom line – 
waist circumference.

Table 5
Matrix of reliability of the difference in the thigh 

circumference and shin circumference in different 
phases of the OMC in skilled female athletes en-

gaged in bodybuilding (n=22)

Phase 
ОМC

II III IV V

I

t=2,52; 
<0,05

t=1,57; 
>0,05

t=1,14; 
>0,05

t=3,11; 
<0,01

t=1,19; 
>0,05

t=0,48; 
>0,05

t=1,84; 
>0,05

t=3,49; 
<0,01

II

t=1,24; 
>0,05

t=1,53; 
>0,05

t=6,04; 
<0,001

t=1,78; 
>0,05

t=3,00; 
<0,01

t=4,60; 
<0,001

III

t=1,52;
>0,05

t=5,29; 
<0,001

t=0,20; 
>0,05

t=3,30; 
<0,01

IV

t=4,59; 
<0,001

t=1,68; 
>0,05

V

Note. Top line – thigh circumference; bottom line – shin cir-
cumference.

© Yevheniia Dzhym, 2017
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with the results in the measurements given earlier in Table 1.
It should be noted that the indicators of female athletes in 
the thigh circumference (Table  5) have significantly higher 
(p<0,001) results in the V phase of the OMC (54,2±0,64 сm). 
Indicators of female athletes in the shin circumference 
had no significant difference (p>0,05) in the phases OMC 
(36,9±0,57 сm).

Conclusions

Results show that the anthropometric indicators of skilled ath-
letes engaged in bodybuilding are not the same in the phases 
of the ovarian-menstrual cycle. It was revealed that during the 

OMC period the body is able to retain water, which leads to 
fluctuations in the body weight of athletes from 0,5 to 2,5 kg, 
while on the 3–6th day and on the 25–26th there is an increase 
in body weight, and on the 7th and 16th – its decrease. As the 
results indicate, in the first phase, the decrease in anthropom-
etry and body weight, this is due to the rejection of the mu-
cous membrane of the uterus and menstrual bleeding.

Prospects for further research provide for determining 
the influence of bodybuilding training on the functional state 
and psychophysical characteristics of female athletes in dif-
ferent phases of the ovarian-menstrual cycle.
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