
  Медико-біологічні аспекти підготовки спортсменів  

 Український журнал медицини, біології та спорту – Том 3, № 6 (15) 323  

DOI: 10.26693/jmbs03.06.323  
UDC 796.412 

Titova H. V. 

CHANGING THE BODY COMPOSITION PARAMETERS 
 IN WOMEN OF BOTH PERIODS OF THE MATURE AGE ENGAGED  

IN POWER FITNESS 

Petro Mohyla Black Sea National University, Mykolaiv, Ukraine 

chernozub@gmail.com 

Results of the research on determining impact of 
experimental models of training in strength fitness on 
body composition parameters among women aged 21 
to 55 years are represented in the article. To perform 
the task and achieve the aim of the study we have 
formed two research groups: 1) women aged 21 to 35 
years; 2) women aged 36 to 55 years. As a result we 
have discovered that studied parameters of bioelectri-
cal impedance analysis (BIA) during the usage of pro-
posed models of training for three months show the 
same dynamics in both groups, but with rather differ-
ent progression. The body fat index of women aged 
21 to 35 years reduced by 7.9% (p < 0.05) during the 
experiment compared with the initial data. This indica-
tor in the group of people aged 36 to 55 years also 
shown a decline, but only by 3.8% (p < 0,05) over the 
same period of time. This dynamics was also fixed 
while examining other indicators of the body composi-
tion throughout the experiment period. Thus, we can 
assume that women of the first group consume more 
energy in these conditions of intense muscular activity 
in comparison with those of the other group. At the 
same time, the analysis of the results of the experi-
ment shown that the level of primary adaptation to 
loads of strength character was higher in the mem-
bers of the second group regardless of their age and 
significantly higher initial parameters of body composi-
tion. 

Keywords: strength fitness, adaptive changes, 
women of mature age, load, body composition, bio-
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Research relation to the plans, programs and 

department themes. The article is a fragment of the 
planned scientific work "Development and implemen-
tation of innovative technologies and correction of the 
functional state of a man with physical activity in 
sports and rehabilitation", state registration number 
0117U007145. 

Introduction. The problem of finding new ap-
proaches to the human body improvement using vari-
ous forms of motor activity has been one of the priority 

directions of scientific research in physical culture and 
sports, human physiology, sports medicine in recent 
years [1, 5, 6, 13]. 

At the same time, there arises an acute problem 
of determining the adequacy of physical training sys-
tems, training loads parameters and a person’s gen-
der characteristics, age, functional capabilities of the 
organism by virtue of considerable popularization of 
fitness and countless numbers of its variations in the 
world [2, 12]. 

Most studies presented in the scientific literature 
[6, 9, 12, 15] are mainly aimed at determining the im-
pact of fitness on the morphometric indices of the ex-
amined contingent (anthropometric data), the develop-
ment of strength capabilities of the organism, the dy-
namics of heart rate in response to acute physical 
activity and duration of its retrieval to a level at the 
state of rest. However, the problem concerning intro-
duction of integrated control (on the basis of biochemi-
cal and physiological criteria) over the adequacy of 
the training load and functional capabilities of the hu-
man body during high intensity loads is not fully stud-
ied. This does not permit to determine the effective-
ness of adaptive changes in the organism in the proc-
ess of intense motor activity. 

Thus, the Main Purpose of our research is to 
determine the peculiarities of changes in body compo-
sition parameters among women of different age in 
the process of long-term fitness exercises using an 
experimental model of training based on exercises 
with body weight. 

Material and Research Methods. During the 
research we examined 51 practically healthy mature 
women (aged 21 to 55 years) who had not previously 
been engaged in fitness and other sports. Taking into 
account the purpose and objectives of the study two 
experimental groups were formed: women aged 21 to 
35 years (the first group) and women aged 36 to 55 
years (the second one). 

An experimental model of muscle activity con-
sisted in using a load of strength character during 
three months of training. Women had three lessons 
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per week. Exercises were performed with own body 
weight to full muscle fatigue of the working muscle 
group in each set. The rest interval between the sets 
varied from 30 to 50 seconds. Physical exercises 
were carried out according to the technology we have 
determined (amplitude, duration of concentric and 
eccentric phases of motion), which allowed to involve 
only those muscle groups that took an active part in 
exercises of the same type using training appara-
tuses. This method of load optimization allowed us to 
develop experimental training programs without the 
use of specialized complex training apparatuses. It 
positively influenced the number of participants who 
could simultaneously perform physical exercise of the 
same type. These circumstances made it possible to 
substantially simplify the mechanism of technical con-
trol over the training process. 

All participants who took part in the research had 
passed medical examination and biochemical labora-
tory control (16 indicators). According to the results, 
women had no medical contraindications for participa-
tion in the research. 

The dynamics of the studied parameters of bio-
electrical impedance analysis (BIA) (human body 
composition) was estimated at the beginning of the 
study and within three months of systematic fitness 
exercises at one month intervals. To evaluate the 
above mentioned indicators we used a BIA analyzer: 
the diagnostic computerized hardware and software 
complex KM-AP-01 “Diamant-AST” (body composition 
analyzer) (VJUSК. 941118.001 РЕ) [3]. 

Statistical processing of the results was carried 
out using the statistical software IBM * SPSS * Statis-
tics 20. To characterize the studied parameters, the 
arithmetic mean of the sample population (M) was 
calculated. Indicators of the variation of the results 
obtained were the standard deviation (σ) and m - the 
representation error (general average). The test of 
normality was carried out using the Kolmogorov-

Smirnov test. If the normal distribution of data was 
confirmed, then the reliability of the differences was 
estimated using the parametric Student’s t-test for 
connected and noncontiguous samples at the level of 
significance p <0,05–0,001 [10]. 

Results of the Research and their Discussion. 
During the experimental research on determining the 
peculiarities of changes in the indices of bioelectrical 
impedance analysis in the process of systematic go-
ing in for strength fitness and using our models of 
training by the examined contingent, we have ob-
tained the results that demonstrate a rather diverse 
intergroup tendency of controlled indicators (Fig. 1–4). 

Fig. 1 shows the results of the dynamics of the 
body mass index of women from both groups in the 
process of 3-month strength fitness training. It has 
been established that at the beginning of the experi-
ment we did not observe significant differences in the 
studied indicators among the participants from both 
groups, which would allow more accurately assess the 
effectiveness of the proposed training program. Thus, 
we have found out that women from the first group got 
a decrease in the index of body mass by 1.8% during 
all stages of the study. At the same time, among rep-
resentatives of the other age group this indicator in-
creased by 1.6% over the same period of time. 

Thus, the obtained results indicate that the use of 
the given model of fitness training more positively af-
fects the level of fitness of women from the second 
group (aged 36 to 55 years) and demonstrate their 
adaptive potential. 

Evaluating the changes in fat mass of the body of 
the participants we have detected a significant dis-
crepancy in the controlled parameters at the begin-
ning of the experiment. However, the findings did not 
correspond to the generally accepted parameters of 
bioelectrical impedance analysis according to the age 
characteristics of the contingent [8]. Thus, at the be-
ginning of the experiment, the fat mass index in 

Fig. 1. Change in the body mass index (BMI, units of  
measurement) of women of different ages in the process of 

3-month strength fitness training, n = 51 

Fig. 2. Change in the fat mass of the body (FMB, %) of 
women of different ages in the process of 3-month strength 

fitness training, n = 51 
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women of the second group was higher by 4.6%  
(p < 0.05) compared with the other experimental 
group. 

At the same time, the analysis of the results of the 
examination conducted over a period of three months 
suggests that the body fat index of women aged 21 to 
35 years and who went in for fitness systematically 
was reduced by 7.9% (p < 0.05) compared with the 
initial data. This indicator in the group of people aged 
36 to 55 years also shown a decline, but only by 4.3% 
(p < 0,05) over the same period of time. 

This fact indicates that the members of the sec-
ond age group have higher level of the organism ad-
aptation to the given loads, which are typical for 
strength fitness, compared to the capabilities of the 
first group representatives. 

The results of studying the peculiarities of chang-
ing the parameters of the fat-free mass of the body 
(part of the body weight, which includes everything 
that does not contain fat: muscles, all internal organs, 
bones, nerve cells, all liquids that are in the body [3, 
8]) are graphically depicted in Fig. 3. 

The results show that even the initial data ob-
tained at the beginning of the experiment indicate that 
the fat-free mass index of women in the second group 
was by 6.2% (p < 0.05) higher than those fixed in rep-
resentatives of the other research group. This indi-
cates again that the fitness level of women aged 36 to 
55 years is significantly higher compared with the 
group of women of a younger age (from 21 to 35 
years old). 

At the same time, studying the dynamics of the 
parameters of fat-free mass of the body we have dis-
covered that the controlled indicators show a slight 
increase regardless of the age of the examined con-
tingent. 

Fig. 4 depicts quantitative indicators of bio-active 
cell mass (BCM, %) of the body established in repre-
sentatives of these groups during the three-month 
control. According to the results obtained, at the be-
ginning of the research (initial data) the indicators 
shown almost identical parameters among women 
from both groups. 

We have revealed that BCM of women from the 
second group increased, but with a minimum dynam-
ics of from 0,1 to 0.5% after three months of system-
atic doing fitness and using our model of training. At 
the same time, we have discovered that the investi-
gated indicator had a tendency both to increase and 
to decrease among the representatives of the other 
group. Although it is not reliable. 

Thus, during the experimental research we have 
ascertained that the use of exercises with body 
weight, the technique of which completely repeats the 
biomechanics of using specialized training appara-
tuses, the effectiveness of which is proved by a large 
number of studies [6], has a positive effect on the dy-
namics of BIA indicators of women from both groups 
despite the fact that the primary level of fitness is 
higher in the group of women aged 36 to 55 years. 

Conclusions 
1. We have found that the initial fitness level, taking 

into account the initial data of active body weight 
index and parameters of fat-free mass of the body, 
is significantly higher in women of the second group 
(36–55 years old) compared with representatives of 
the other group. 

2. Continued use of the experimental model of 
strength fitness training, based on the method of 
interval use of exercises with body weight which 
completely repeat the biomechanics of using spe-
cialized training apparatuses, has a positive effect 
on body composition parameters of the human 

Fig. 3. Change in fat-free mass of the body (FFMB, kg) of 
women of different ages in the process of 3-month strength 

fitness training, n = 51 

Fig. 4. Change in bio-active cell mass (BCM, %) of women 
of different ages in the process of 3-month strength fitness 

training, n = 51 



 Фізичне виховання і спорт 

 326 Український журнал медицини, біології та спорту – Том 3, № 6 (15) 

body, as well as the well-known techniques. How-
ever, these well-known techniques are more techni-
cally complicated and less suitable for general use 
in order to make people feel healthy. 

3. Our model of training consisted of using experimen-
tal physical exercises and techniques inherent in 
strength fitness increases the effectiveness in the 
group of women aged 21 to 35 years compared 
with the contingent of the other group. 

Prospects for Further Research. Nowadays we 
need more informative comprehensive diagnostic 
methods for determining adaptive changes in the or-
ganism of people of all ages and sex in conditions of 
intense muscular activity. Complex biochemical meth-
ods for diagnostics of adaptive changes in the will 
allow to clearly ascertain the efficiency of any model 
of muscle activity. Additional comprehensive research 
is necessary to explore this problem more thoroughly. 
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УДК 796.412 
ЗМІНА ПАРАМЕТРІВ СКЛАДУ ТІЛА У ЖІНОК ОБОХ ПЕРІОДІВ 
ЗРІЛОГО ВІКУ ПРИ ЗАНЯТТЯХ СИЛОВИМ ФІТНЕСОМ 
Тітова Г. В.  
Резюме. У роботі представлені результати досліджень щодо визначення особливостей впливу експе-

риментальних моделей тренувальних занять в силовому фітнесу на динаміку показників складу тіла жінок 
зрілого віку обох періодів. Для вирішення мети та завдань дослідження з обстеженого контингенту було 
сформовано дві дослідні групи: 1) жінки віком 21-35 років; 2) жінки віком 36-55 років. В результаті прове-
дених досліджень встановлено, що контрольовані показники біоімпедансометрії протягом трьох місяців 
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використання запропонованих нами для представників обох дослідних груп моделей тренувальних нава-
нтажень демонструють однотипну динаміку, але з достатньо відрізняючою між груповою прогресією. Так 
виявлено, що у групі жінок віком від 21 до 35 років показник жирової маси тіла зменшується на 7,9% 
(р<0,05) за період проведення експерименту порівняно з вихідними даними. В той же час, даний показник 
складу тіла учасників іншої дослідної групи також демонструє зниження, але всього на 3,8% (р < 0,05) за 
аналогічний період часу. Відповідну динаміку фіксовано і під час контролю інших показників складу тіла 
представників всіх дослідних груп протягом всього періоду експерименту. Таким чином, отримані резуль-
тати дозволяють зробити припущення, що саме у жінок першого періоду зрілого віку більш виражені ене-
ргозатрати за даних умов напруженої м’язової діяльності порівняно з учасниками іншої групи. В той же 
час аналіз результатів експерименту свідчив про те, що рівень первинної адаптації до навантажень сило-
вої спрямованості був більш високий саме у осіб другої групи, незважаючи на їх вік та суттєво більші вихі-
дні параметри показників складу тіла. 

Ключові слова: силовий фітнес, адаптаційні зміни, жінки зрілого віку, навантаження, склад тіла, біоі-
мпедансометрія. 

 
УДК 796.412 
ИЗМЕНЕНИЕ ПАРАМЕТРОВ СОСТАВА ТЕЛА У ЖЕНЩИН  
ОБОИХ ПЕРИОДОВ ЗРЕЛОГО ВОЗРАСТА ПРИ ЗАНЯТИЯХ СИЛОВЫМ ФИТНЕСОМ 
Титова А. В. 
Резюме. В работе представлены результаты исследований по определению особенностей влияния 

экспериментальных моделей тренировочных занятий в силовом фитнеса на динамику показателей со-
става тела женщин зрелого возраста обоих периодов. Для решения целей и задач исследования обсле-
дованного контингента были сформированы две исследовательские группы: 1) женщины в возрасте  
21–35 лет 2) женщины в возрасте 36–55 лет. В результате проведенных исследований установлено, что 
контролируемые показатели биоимпедансометрии в течение трех месяцев использования предложен-
ных нами для представителей обоих исследуемых групп моделей тренировочных нагрузок демонстриру-
ют однотипную динамику, но достаточно отличительную между групповой прогрессией. Так установлено, 
что в группе женщин в возрасте 21–35 лет показатель жировой массы тела уменьшается на 7,9%  
(р <0,05) за период проведения эксперимента по сравнению с исходными данными. В то же время, дан-
ный показатель состава тела участников другой исследовательской группы, также демонстрирует сниже-
ние, но всего на 3,8% (р < 0,05) за аналогичный период времени. Соответствующая динамика наблюда-
ется и при контроле других показателей состава тела представителей всех исследовательских групп в 
течение всего периода эксперимента. Таким образом, полученные результаты позволяют предположить, 
что именно у женщин первого периода зрелого возраста более выражены энергозатраты при данных 
условиях напряженной мышечной деятельности по сравнению с участниками другой группы. В то же вре-
мя анализ результатов эксперимента свидетельствовал о том, что уровень первичной адаптации к на-
грузкам силовой направленности был более высокий именно у лиц второй группы, несмотря на их воз-
раст и существенно большие выходные параметры показателей состава тела. 

Ключевые слова: силовой фитнес, адаптационные изменения, женщины зрелого возраста, нагруз-
ки, состав тела, биоимпедансометрия. 

 
The authors of this study confirm that the research and publication of the results were not associated with 

any conflicts regarding commercial or financial relations, relations with organizations and/or individuals who may 
have been related to the study, and interrelations of coauthors of the article. 

 

Стаття надійшла 19.06.2018 р. 
Рекомендована до друку на засіданні редакційної колегії після рецензування 




