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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-
electrical impedance analysis.

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
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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 fithess 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) (VJUSK. 941118.001 PE) [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 (o) and m - the
representation error (general average). The test of
normality was carried out using the Kolmogorov-
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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
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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 fithess 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
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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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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

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 fithess 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.
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Fig. 4. Change in bio-active cell mass (BCM, %) of women
of different ages in the process of 3-month strength fithess
training, n =51

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.

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
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body, as well as the well-known techniques. How- Prospects for Further Research. Nowadays we
ever, these well-known techniques are more techni- need more informative comprehensive diagnostic
cally complicated and less suitable for general use  methods for determining adaptive changes in the or-
in order to make people feel healthy. _ ganism of people of all ages and sex in conditions of
strength fitness increases the effectiveness in the ods for diagnostics of_adaptlve_ ghanges in the will
group of women aged 21 to 35 years compared allow to clearly ascertain the efficiency of any model
with the contingent of the other group. of muscle activity. Additional comprehensive research

is necessary to explore this problem more thoroughly.
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3MIHA MAPAMETPIB CKIIAAQY TINA Y XIHOK OBOX MNMEPIOAOIB

3PIIOro BIKY NMPU 3AHATTAX CUNOBUM ®ITHECOM

Timoea I'. B.

Pe3tome. Y poboTi npeactaeneHi pesynbTati OCNiMKEHb LWOA0 BU3HAYEHHST 0COBNMBOCTEN BMNUBY eKcrne-

pUMEHTanbHNUX MOAENEN TPEHYBaNbHUX 3aHSATb B CUMOBOMY (DITHECY HA AMHAMIKY MOKa3HWKIB CKNaay Tina >XiHoK
3pinoro Biky 06ox nepiogie. [Insa BUpILIEHHS MeTW Ta 3aBAaHb AOCNIAXKEHHS 3 OOCTEXEHOIO0 KOHTUHIEHTY Byno
cdopmoBaHo ABi AocnigHi rpynu: 1) xiHku Bikom 21-35 pokiB; 2) xiHkM Bikom 36-55 pokiB. B pe3synbTtaTi npose-
OEeHUX JocnigKeHb BCTAHOBMEHO, LLO KOHTPONbOBAHI MOKa3HWKK GioiMnegaHcoMeTpii NMpoTArom TpboX MicsauiB
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BMKOPWCTAHHS 3anponoHOBaHMX HaMK Ans nNpeacTaBHUKIB 060X AOCNIAHMX rpyn MoAenen TpeHyBarbHUX HaBa-
HTaXXeHb AEMOHCTPYIOTb OQHOTUMHY AUHaMIKy, ane 3 4OCTaTHbO BiAPI3HAOYOK MK rpynoBoO0 nporpecieto. Tak
BUSIBNEHO, WO Yy rpyni XiHOK BikoM Bia 21 oo 35 pokiB NOKa3HWK XXMPOBOI Macw Tina 3MeHLWyeTbea Ha 7,9%
(p<0,05) 3a nepiog NPoOBEAEHHS EKCNEPMMEHTY MOPIBHSAHO 3 BUXIAHUMMW AaHUMK. B TOM e 4ac, JaHni NoKasHMK
cknagy Tifa y4YacHWKIB iHLIOT AOCAIAHOI rpyny TakoX AEeMOHCTPYE 3HUXKEHHS, ane Bcboro Ha 3,8% (p < 0,05) 3a
aHanoriyHumn nepiog 4acy. BignoeigHy avHamiky dikcoBaHO i Mig 4Yac KOHTPOMIO iHLWMX NOKa3HWUKIB cknagy Tina
NpeACTaBHUKIB BCiX JOCMIAHUX rpyn NPOTAroM BCbOro nepiogy eKCnepumMeHTy. TakuMm YMHOM, OTPUMAaHIi pesynb-
TaTu AO3BOMSAIOTb 3pOOMTHN NPUMNYLLEHHS, LLIO CaMe Y XXiHOK MepLuoro nepiody 3pinoro Biky Ginblu BUpaXKeHi eHe-
prosaTtpaTi 3a JaHWX YMOB HanpyXeHOI M'A30BOI OisNbHOCTI NOPIBHAHO 3 y4YacCHWKaMu iHWOT rpynu. B Ton xe
yac aHani3 pesynbTaTiB eKCNEPUMEHTY CBIAYMB MPO Te, WO piBEHb NEPBUHHOI aganTauii 40 HaBaHTaXeHb CUIO-
BOi cnpsiMoBaHOCTi 6yB GinbLL BUCOKMI came y Ocib Apyroi rpynu, He3Baxaroum Ha ix Bik Ta CyTTeBO BinbLui BUXi-
[OHi napameTpu NOKasHWUKIB cknaay Tina.

KnroyoBi cnoBa: cunosui giTHeC, aganTauifiHi 3MiHW, XiHKM 3pinoro BiKy, HaBaHTaXXeHHS, cknag Tina, bioi-
MnegaHcoMeTpist.
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M3MEHEHUE NAPAMETPOB COCTABA TEJIA Y XXEHLLWH

OBOUX NMNEPMOOOB 3PENOIO0 BO3PACTA INMPU 3AHATUAX CUNOBbLIM ®UTHECOM

Tumosa A. B.

Pe3stome. B paboTte npegcraeneHbl pesdynbTatbl UCCNIEA0BAHUIA MO ONpeaerneHnio 0cobeHHOCTen BNNSHUSA
3KCNeprMMeHTanbHbIX MOAeNnen TPEeHNPOBOYHBIX 3aHATUIA B CUITOBOM ouTHECa Ha OUHaMUKy rnokasaTernemn co-
CTaBa Tena XeHLLUMH 3pernoro Bo3pacrta obomx nepnofos. [nsa pelleHns uenen n 3aagay nccnegosaHus obene-
[JOBaHHOIO KOHTWHreHTa Obinn copMMpoBaHbl ABE MCCredoBaTenbCkue rpynnbl: 1) XeHWMHbl B BO3pacTe
21-35 neT 2) XeHWwHbI B Bo3pacTe 36-55 neT. B pe3ynbTate npoBeAeHHbIX UCCNeaoBaHWn YCTaHOBIEHO, YTO
KOHTpONMpyeMble MokasaTenu OMoMMnegaHCOMETpUM B TEYEHME TpexX MecCsALEB UCMONb30BaHUS MPearioXeH-
HbIX HAaMW A8 NpeacTaBmTenen obonx nccnegyembix rpynn Mogenen TPEHMPOBOYHbIX Harpy3oK 4EMOHCTPUPY-
0T OAHOTUMHYI0 AMHAMUKY, HO JOCTATOYHO OTAMYUTENBHYIO MEXAyY rpynnoBon nporpeccuen. Tak yCTaHOBMEHO,
YTO B rpynne XeHwwuH B Bo3pacTe 21-35 neT nokasaTenb >XMPOBOW MaccChbl Tena yMmeHbluaeTcs Ha 7,9%
(p <0,05) 3a neproa NpoBeaEHUSA IKCNEPUMEHTA MO CPABHEHMIO C UCXOOHBIMU AaHHbIMU. B TO e Bpems, AaH-
HbI NokKasaTernb cocTasa Terna y4aCTHUKOB ApYron uccriegoBaTenbCKon rpynnbl, Takke AeMOHCTPUPYET CHUXE-
HMe, HO Bcero Ha 3,8% (p < 0,05) 3a aHanorum4yHbIi nepuog BpemerHn. CooTBeTCTBYOWAs AnHaMuKa Habnoaa-
eTCs M Npu KOHTpone ApyrMx nokasartenen cocrtasa Tena npeacraBuUTeEnen BCEX MCCreaoBaTenbCKux rpynn B
TeyeHue BCero nepuoa akcnepnMmeHTa. Takum obpasom, NofnyyYeHHble pe3ynbTaTbl NO3BOMSIOT NPEeAnonoXuTb,
4YTO MMEHHO Y XXEHLUUH NepBOro nepuoga 3penoro Bospacta bonee BbipaXeHbl 3HeprosatpaTtbl Npu AaHHbIX
YCNOBUSAX HaMNPsPKEHHOW MblLLEYHOWN AeATenbHOCTM N0 CPaBHEHWIO C y4acTHUKaMmK Apyrou rpynnel. B To xe Bpe-
MS aHanu3 pesynbTaToB 9KCMEepUMeHTa CBUAETENbCTBOBAN O TOM, YTO YPOBEHb NEPBUYHOM ajantauuu K Ha-
rpyskam CunoBOW HanpaBrieHHOCTW Obin Goree BbICOKUA UMEHHO Y MWL, BTOPOW rPynnbl, HECMOTPS Ha KX BO3-
pacT 1 cyLlecTBeHHO BonbLUne BbIXOAHbIE NapameTpbl MoKa3aTenen cocrasa Tena.

KnioueBble crnoBa: cunoson PUTHEC, afanTaLMOHHbIE U3MEHEHUS, XEHLUMHbI 3pernoro Bo3pacTa, Harpys-
K1, cocTaBs Tena, buommnegaHcomeTpus.
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