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Abstract

Background. The physical benefits of fitness for middle-aged women are well-known. Unlike the usual training
sessions, aquafitness occupies a special place among the types of health-related exercise training. Its health-enhancing
effect results from the activation of the body's functional systems, the gravitational unloading of the musculoskeletal
system, high energy expenditures, and overall body hardening effect.

The objective of this study was to evaluate the health-enhancing effects of an aquafitness program on the functional
indicators and physical fitness of early adulthood women.

Materials and methods. Theoretical analysis and generalization of scientific and methodological literature,
anthropometric techniques, pedagogical methods, and methods of mathematical statistics were used. The functional
status of the body was assessed with the indices characterizing the function of the cardiorespiratory system, which
are commonly used. The study was conducted at the Sport Life fitness club, Chernivtsi. The study involved 48 women
aged 21-31 with an average age of 26.3 years. The subjects took part in a six-month aquafitness program consisting of
60-min sessions, three times a week. The program was developed by the authors and included aquatic stretching, body
shaping and bodybuilding exercise, aquadance, aquatic gymnastics, and aqua tae-bo.

Results. After participation in the exercise program: vital capacity increased from 45.96+4.69 to 48.88+0.68; strength
index increased from 35.80+1.07 to 43.26+0.71; Robinson's index increased from 85.72+12.34 to 89.63+10.11; Shtange
test increased from 30.28+10.32 to 37.78+12.34; Hench test changed from 16.48+4.24 to 25.19+4.58; Kerdo index
decreased from 5.23+0.74 to 0.88+0.38; and Rufier's test decreased from 12.21+4.26 to 8.03+2.14. The assessment of
somatic health of the women showed a significant improvement (p < 0.05). Positive changes in the autonomic system
were detected.

Conclusion. The developed aquafitness program can be an effective tool for health improvement and body weight
management in early adulthood women.

Keywords: women, early adulthood, physical condition, aquafitness.

Introduction in good shape, to strengthen and maintain health, and to be
confident, and thus to lead a full life, to be in harmony with
yourself and the world around you. In this situation, the range
of means of health-enhancing physical activities are being
expanded and new fitness programs and technologies are be-
© Kashuba, V., Andrieieva, O., Hakman, A., Grygus, L, ing developed (AEA, 2010; Andrieieva et al., 2019; Saavedra

Smoleniska, O., Ostrowska, M., Napierata, M., et al., 2007; Yelizarova et al., 2020).
Hagner-Derengowska, M., MuszKkieta, R., Zukow, W., 2021.

In today’s environment, interest in fitness training is con-
stantly growing (Bocalini et al., 2008; Kenny et al., 2011;
Persaki et al., 2016). Physical activity allows you to stay
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Currently, assessment of the level of physical condition
(LPC) in early adulthood women and ways to improve it are
the subject of numerous studies (AEA, 2010; Andrieieva et
al., 2020; Avelar et al., 2010; Bocalini et al., 2010; Broman
et al., 2006). An analysis of recent publications about the
impact of fitness training on a woman’s body showed that the
development of the field of recreation and health-enhancing
physical activities now cannot do without a scientifically
sound implementation of modern innovative technologies
in the fitness industry (Colado et al., 2009; Kashuba, An-
drieieva, 2006; Salnykova et al., 2017; Yarmak et al., 2017;
Gozhenko et al., 2018a; Gozhenko et al., 2018b).

Researchers on physical education believe that the amount
of physical activity (PA) per week should be 6-10 hours for
people over 25 years, 10-14 hours for people aged 18-25, 14-
21 hours for schoolchildren, and 21-28 hours for preschoolers
(Garber et al., 2011; Schuch, et al., 2014). The WHO data dem-
onstrated that adults aged 18-64 years should do at least 150-
300 minutes of moderate-intensity aerobic physical activity;
or at least 75-150 minutes of vigorous-intensity aerobic physi-
cal activity; or an equivalent combination of moderate- and
vigorous-intensity activity throughout the week (WHO, 2020).

As noted by many experts in the field (Drozdovska et al.,
2020; Ryzkova et al., 2018; Goncharova et al., 2020; Khimenes
et al., 2016, Petrenko, et al., 2016), it is crucial to consider
such factors as professional activity and health status when
designing health-enhancing exercise routines for early adult-
hood women. Furthermore, the methods of exercise prescrip-
tion for women should be based on the principle of biological
rationale that determined by the characteristics of a woman’s
body. Health-enhancing programs for women differ not only in
the parameters of physical exercise, but also in the objectives
and effectiveness. The studies of the impact of various exercise
programs are relevant and the least developed to date (Cadore
et al., 2011; Hakman et al., 2019; Balatska et al., 2020).

Health-enhancing aquafitness programs are the most
popular among women. It has been reported (Urbanova
et al., 2010; Kashuba et al., 2020, Yarmak et al., 2018) that
water exercise can positively affect the functional state of
the musculoskeletal system, development of the respiratory
system, and psycho-emotional state. Furthermore, recently
there has been observed a growing interest of women interest
in aquafitness as a means to recover strength, maintain good
athletic performance, and health.

Nevertheless, despite the significant amount of data on
the effectiveness of aquatic exercise training using recrea-
tional swimming, there are virtually no studies for assessing
the impact of training programs involving the use of innova-
tive aquafitness exercise for women 21-35 years with aver-
age physical condition.

The objective of this study was to evaluate the health-en-
hancing effects of an aquafitness program on the functional
indicators and physical fitness of early adulthood women.

Materials and methods

Study participants

The study involved 48 women aged 21-31 with an aver-
age age of 26.3 years, who had different exercise experi-
ence. Before the study, none of the subjects were engaged in
aquafitness training. All the women were healthy. During the
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study, the subjects were engaged only in aquafitness training
and did not perform any other physical activity. Prior the be-
ginning of the study, participants completed a questionnaire
for health history and physical activity, and signed informed
consent forms.

Study organization

Vital capacity of the lungs was measured with a dry
spirometer according to the commonly used procedures.
Hand muscle strength was assessed by the measurement of
grip strength with a hand dynamometer. In addition, depend-
ing on the objectives, common indicators of the morpho-
functional status of the body were used such as Kerdo in-
dex, Shtange test, Ruffier test, Hench test, strength index,
vital capacity (mL/kg), index of functional changes (by R.
Bayevsky), and Quetelet index.

Index of functional changes by R. Bayevsky were calcu-
lated using the following equation:

IFC (arb. un.) = 0.011xHR + 0.014xBPsy +
0.008xBPdi + 0.014xA + 0.009xBW - 0.009xH - 0.27,
where HR is heart rate in bpm, BPsy is systolic and BPdji is
diastolic blood pressure in mmHg, A is age in years, BW is
body weight in kg, and H is height in cm. The functional ad-
aptation of the cardiovascular system in adult persons is then
classified as follows: satisfactory adaptation < 2.59, tension
of adaptation mechanisms - 2.60-3.09, unsatisfactory adap-
tation — 3.10-3.49, and failure of adaptation - 3.50.

To indirectly assess body fat, the Quetelet index calcu-
lated as a ratio between body weight (in g) and height (in
cm) was used.

The study was conducted at the Sport Life fitness club,
Chernivtsi. The subjects took part in a six-month aquafitness
program consisting of 60-minute sessions, three times a week.
The program was developed by the authors and included
aquatic stretching, body shaping and bodybuilding exercise,
aquadance, aquatic gymnastics, and aqua tae-bo. The training
program included aerobic, strength, and mixed type exercises,
which have diverse effects on the body systems of the subjects.
The water temperature was kept at 28 °C. When designing the
program routine, we followed the recommendations of the
authors of previous studies (Bocalini et al., 2010; Khimenes
et al,, 2016; Yarmak et al., 2017). The training session had the
traditional structure and consisted of warm-up, main part,
and cool-down. The warm-up part included basic movements
and combinations for warming up, pre-workout stretching
and cardiorespiratory warm-up (e.g., running, punches,
kicks, and jumps in various directions and planes). The main
part consisted of strength endurance exercises for major mus-
cle groups (exercises of aqua aquatic stretching, body shaping
and bodybuilding exercise, aquadance, aquatic gymnastics,
and aqua tae-bo) performed at moderate intensity in the aero-
bic training zone. The intensity of exercise was corresponding
to the target heart rate zone for health-enhancing training for
this gender and age group. The cool-down phase consisted of
exercises to restore breathing and relaxation.

Statistical analysis

The results of the study were subjected to statistical data
analysis using conventional tools of Statistica 10.0 statistical
software (StatSoft, Inc., USA). With an average sample size
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(30 < n < 100), the normality of the distribution was tested
by several methods including the Shapiro-Wilk test as well
as asymmetry and excess kurtosis. One-dimensional statisti-
cal analysis, which involved calculating the arithmetic mean
(M) and standard error (SE), was applied in the research. The
significance of the difference (p) according to Student’s t-test
(t) was used to assess the effects of exercise program on the
physical condition of participants. The significance for all
statistical tests was set at p < 0.05.

Results

To study the health-enhancing effects of aquafitness on
the body of early adulthood women, we used the criteria of
effectiveness of health-enhancing physical exercise includ-
ing such important ones as an increase in the functional
reserves of the body. Thus, after the implementation of the
developed health-enhancing program of aquafitness classes
for early adulthood women, its effectiveness was evaluated
by the comparative assessment of the functional status of
participants at the beginning and at the end of the study.

Assessment of the women showed that they had an av-
erage or below average level of most indicators of morpho-
functional status and physical condition at the beginning
of the study (Table 1). Therefore, all subjects were allowed
to participate in the exercise program without significant
restrictions.

The data presented in the Table 1 demonstrated a posi-
tive effect of participation in the exercise program on the pa-

Table 1. Changes in somatic health of early adulthood
women participated in the aquafitness program (n = 48)

Statistics
Parameter at the beginning at the end
M SE M SE
Vital capacity, mL-kg™ 45.96 469  48.88 0.68*
Strength index, % 35.80 1.07 43.26 0.71*
Robinson index, arb. units 85.72 12.34 89.63 10.11
Shtange test, s 30.28 10.32 37.78 12.34
Hench test, s 16.48 4.24 25.19 4.58*
Kerdo index, arb. un. 5.23 0.74 0.88 0.38%
Ruffier test, arb. un. 12.21 1.26 8.03 2.14*

Note: * - p < 0.05

rameters of somatic health of early adulthood women. These
findings indicate the need of early adulthood women for the
training of the respiratory system, which can be achieved by
including special exercises in aquafitness training. Results of
the Shtange and Hench tests also confirmed improved func-
tion of the respiratory system after the end of the program.

The strength index was increased from 35.80 + 1.07% to
43.26 + 0.71% at the end of the study.

training, the Robinson index was found to improve to 89.63
+ 10.11 arb. un. that corresponds to a high level of function
of cardiovascular system.

It is known that the ratio of heart rate to blood pressure
remains constant in the normal conditions. Based on this pat-
tern, the Kerdo index was proposed for assessing the state of
the autonomic nervous system. The values of this index great-
er than zero indicate the sympathetic predominance in the
cardiovascular regulation, the values less than zero indicate
the parasympathetic predominance, and the value that is equal
to zero indicates functional equilibrium. The average value of
the Kerdo index was 5.23 + 0.74 at the beginning and changed
to 0.88 + 0.38 after participation in the exercise program.

Another measure used to evaluate the effectiveness of our
program was the Ruffier index. An average value of the Rufhier
index (12.21 + 1.26 arb. un.) at the beginning of the study
indicates a low adaptation of the cardiovascular system to the
exercise in the absence of pathology. This may be explained
by hypodynamia and a sedentary lifestyle. After participation
in the program, the Ruffier index improved by 4.18 arb. un.

The normal range of the index is 325-365 g/cm for women
of this age group. According to the Quetelet index, 70.8% of
subjects had a normal body weight, 20.8% were overweight,
and 8.3% were obese at the beginning of the study. The values
of the Quetelet index improved after exercise training: 79.2%
of women had a normal body weight and only 20.8% (5 sub-
jects) were overweight.

The functional assessment of the cardiovascular system
was conducted using the following parameters: heart rate at
relative rest, blood pressure, and adaptive capacity (AC) of
the circulatory system according to R.Bayevsky (Table 2).
Heart rate and blood pressure values of all the subjects were
in the normal range for this age group. At the end of the
study, the group average value of the IFC was changed from
2.72 £ 1.01 to 2.55 + 0.92. The changes in the distribution of
early adulthood women by the index of functional changes is
shown in Table 2.

The positive changes in the physical condition of early
adulthood women (Table 3) confirm the effectiveness of the
training program.

Table 2. Distribution of early adulthood women by the
index of functional changes (by R. Bayevsky), % (n = 48)

Group Level of adaptation be;til?rll‘ieng at the end
I Satisfactory adaptation 8.33 62.50
I Tension of adaptation mechanisms 75.00 33.33
I Unsatisfactory adaptation 12.50 4.17
v Failure of adaptation 4.17 0.0

Table 3. Distribution of early adulthood women by the level
of physical condition by O. Pirogova, % (n = 48)

It is known that prescribing the appropriate volume of Level of phvsical conditi at the he end
exercise should be based on the data of the functional as- evel of physical condition beginning 2 e e”
sessment of the cardiovascular system. For this purpose, the gy 4.17 0.0
Robinsol? index v}xlrasb us?d. .This fin}ilex admo%lged to 85.72di Lower than average 25.00 417
12.34 arb. un. at the beginning of the study. This corresponds Average 29.17 12.50
to an average level and confirms the fact that there were no .

R SN Higher than average 25.00 50.00
contraindications related to health status for participation in i
the health-enhancing exercise program. After the aquafitness 18l 16.67 33.33
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Table 4. Changes in physical fitness of early adulthood
women participated in the aquafitness program (n = 48)

Statistics
Test at the beginning  at the end
M SE M SE
Standing long jump, cm 148.7 5.6 1584 6.1*
Sit-up test for 30 s, number of 957 21 023 46
reps
Sit and reach flexibility test, cm 508 1.2 164 14*
Push-up test, number of push- 115 21 159 42*

ups performed during 30 s

Note: * - p < 0.05

The comparative assessment of physical fitness and physi-
cal condition of the subjects demonstrated a significant in-
crease in the parameters of physical fitness in the studied
sample of women compared to the beginning of the aquafit-
ness program (Table 4). For example, the average result of the
women in the standing long jump test that measures explosive
force production of the thigh muscles was 148.7 + 5.6 cm at the
beginning of the study. After participation in the aquafitness
training, the indicator of explosive power improved by 9.7 cm.

The strength endurance of the abdominal muscles sig-
nificantly improved after participation in the aquafitness pro-
gram compared to the beginning of the study. Furthermore,
their flexibility was significantly improved. Similar changes
were observed in the number of push-ups performed during
30 s (push-up test).

Taken together, these results indicate that the aquafitness
program had a positive effect on the physical fitness of all the
women, thus demonstrating the effectiveness of the devel-
oped program of water exercise.

Discussion

The analysis of special literature showed that exercise in
the aquatic environment such as aquafitness and its varieties
(aquatic stretching, body shaping and bodybuilding exer-
cise, aquadance, aquatic gymnastics, and aqua tae-bo) are
among the most popular types of fitness training because of
their availability, emotionality, and effectiveness. However,
when analyzing available literature there are few data on
health-enhancing effects of aqua fitness in early adulthood
women.

The data of this study on the positive effects of aquafit-
ness training on a woman’s body are in agreement with previ-
ous findings (Bocalini et al., 2010; Goncharova et al., 2020).
Assessment of parameters of somatic health of women aged
21-31 years showed a significant improvement (p < 0.05)
in functional status of the cardiorespiratory system and au-
tonomic nervous system, anthropometry measurements,
working capacity and physical condition.

The beneficial effects of aquatic exercise training on the
functional state of the cardiovascular system of women was
further confirmed, including the economization of the func-
tions and increase in the level of functional fitness of the cardi-
ovascular system. The knowledge on the health-improving po-
tential of innovative aquafitness exercise was further advanced.

The results of breath holding tests demonstrated an im-
provement in the function of the respiratory system of early
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adulthood women at the end of the program that resulted
from the increased body’s ability to utilize oxygen.

Conclusion

Our data extend and supplement the knowledge on the
positive effects of aquafitness on the body of early adulthood
women manifested as significantly improved adaptation
mechanisms and physical condition.

Positive changes in body weight of the women also ob-
served that is the main reason for choosing aquafitness training
as a recreational and health-enhancing type of physical activity.
The aquafitness training also stabilized the values of functional
indicators of the cardiovascular system of early adulthood wom-
en. The developed program may contribute to health improve-
ment and body weight management of early adulthood women.

Further research should focus on the development of
science-based physical exercise training programs for wom-
en who want to improve their physical condition through the
use of novel training equipment.
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BMJINB TPEHYBAHb 3 AKBA®ITHECY HA ®I3UYMHUN
CTAH XIHOK PAHHbOTI'O 3PIJ1IOTO BIKY

Biraniit Kamry6a'45“®, Onena Angpeesa'*c?, Auna lakman?5P; Irop Ipuryc*?, Onbra
Cmonencpka*™®, Manroxxara Ocrposcpka*®, Mapek Hanepama®®,

Marpanena Xaruep-Jlepenroscpka’’®, Pagocnas Mymikera*"s, Banepiit JKykos

4DE

'HauionanbHuii yHiBepcuTeT GisMYHOrO BUXOBAHHA Ta CIIOPTY YKpaiHu
*YepuiBenibknit HaljioHa/IbHMIT YHiBepcuTeT iMeni I0pisa DexgpkoBuya
*HanioHanbHMIT yHIBEPCUTET BOJHOTO FOCIIOAAPCTBA Ta IPUPOZOKOPUCTYBAHHSA

*YuiBepcurer Mukonu Konepunka
*YHiBepcHUTET €KOHOMIKM

ABTOpPCHKMIT BKTAJ: A — Am3aitH gocmipkenHs; B — 36ip ganux; C — cratananis; D — migroroska pykormcy; E — 36ip komrtis

Pecdepar. Crarrs: 6 c., 4 Tab1., 30 Kepert.

MeToO0 11bOTO JOCTI/KEHHS OYI0 OLIHUTU O03[;0POBUNIL
BIUIMB IIporpamiu akBadiTHecy Ha QYHKIiOHa/IbHI OKa3HUKM
Ta (i3VYHY MiATOTOB/IEHICTD KiHOK PaHHBOTO 3PiIOro BiKYy.

Marepiann i Mmerogu. BukopucToByBanics TeOpeTUIHMI
aHajI3 Ta ysaraJbHEHHA HayKOBO-METOJMYHOIL JIiTepaTypH, aH-
TPONIOMETPUYHI NPUITOMH, TI€aTOTiYHI METOAM Ta METOAN Ma-
TeMaTUYHOI cTaTUCTUKMU. PyHKI[iOHa/IbHMIT CTAH OpPraHisMy
OLIiHIOBA/IM 32 3ara/IbHOBXMBAHMMM ITOKA3HIKAMI, 1[0 XapaKTe-
pusyroTh QYHKIIiI0 KappiopecmipaTopHol cuctemi. JocmimKeH-
Hs IpOoBOAWIOCH y ditHec-Kmy6i Sport Life, M. YepHiBii. Y fo-
CITiIPKEHH] B34/ y4acThb 48 )KiHOK y Bilii 21-31 pokiB i3 cepenHiM
BikoM 26,3 poky. BunpoboByBaHni 6panu y4acTp y mecTuMicsd-
Hiit mporpami akBadiTHecy, siKa ckIafanacs i3 60-XBIIMHHIUX 3a-
HATb TpM4i Ha TIDKAeHb. [Iporpama Gyia pospobieHa aBTopaMu
i BKIIOYa/Ia BOJJHE PO3TATYBaHHS, POPMYBAaHHSA Ti/la Ta BIPaBU
wis1 6onibiAMHTY, aKBalaHC, BOZHY MIMHACTHKY Ta aKBa-Tae-00.

PesynpraTu. Ilicna ydacri y mporpami BIpaB: XUTTE-
Ba EMHICTb 3pocna 3 45,96 + 4,69 mo 48,88 + 0,68; mokasHUK
MinHocTi 36inmpmuBca 3 35,80 = 1,07 go 43,26 + 0,71; Ingexc
PobincoHa 3pic 3 85,72 + 12,34 mo 89,63 + 10,11; Tect lran-
re 36inpmuBca 3 30,28 + 10,32 mo 37,78 + 12,34; Tect Tenua
3MiHeHO 3 16,48 £ 4,24 na 25,19 + 4,58; Ingexc Kepno smeH-
muBcA 3 5,23 + 0,74 o 0,88 + 0,38; a Tect Pyd’epa ameHIIMBCA
312,21 + 4,26 mo 8,03 + 2,14. OuiHKa COMaTMYHOTO 3[0POB’sI
JKIHOK IToKa3asa sHauHe nosinuenHs (p < 0,05). Busasneno mo-
SUTHBHI 3MiHI Y BereTaTUBHIl CHCTEMI.

BucHoBok. Pospo6nena mporpama akBadiTHecy MoxKe
OyTy epeKTUBHMM IHCTPYMEHTOM JIsl TOJIILIEHHS 3/J0POB's
Ta yNIpaB/IiHHA MacoI0 Tijla y )KiHOK PaHHbOI'O 3PiZIOro BiKY.

KnrouoBi cnoBa: iHKM, paHHil 3pinmit BiK, ¢isnyHmMit
cTaH, akBagiTHecC.

Information about the authors:

Kashuba Vitalii: kashubavo@gmail.com; https://orcid.org/0000-0001-6669-738X; Department biomechanics and sport metrology,
National University of Ukraine on Physical Education and Sport, Fizkultury St, 1, Kyiv, 03150, Ukraine.

Andrieieva Olena: andrieieva@gmail.com; https://orcid.org/0000-0002-2893-1224; Department biomechanics and sport
metrology, National University of Ukraine on Physical Education and Sport, Fizkultury St, 1, Kyiv, 03150, Ukraine.

Hakman Anna: hakman@gmail.com; https://orcid.org/0000-0002-7485-0062; Department biomechanics and sport metrology,
Yuriy Fedkovych Chernivtsi National University, Kotsjubynskyi Str, 2, Chernivtsi, 58012, Ukraine.

Grygus Igor: grigus03@gmail.com; https://orcid.org/0000-0003-2856-8514; Institute of Health, National University of Water and
Environmental Engineering, Soborna St, 11, Rivne, 33028, Ukraine.

Smolenska Olga: smolenska@umk.pl; https://orcid.org/0000-0002-2517-9081; Faculty of Earth Sciences and Spatial Management,
Nicolaus Copernicus University, Lwowska St, 1, Torun, 87-100, Poland.

Ostrowska Malgorzata: ostrowska@umbk.pl; https://orcid.org/0000-0002-3377-2950; Faculty of Earth Sciences and Spatial
Management, Nicolaus Copernicus University, Lwowska St, 1, Torun, 87-100, Poland.

Napierata Marek: napierala@wsg.pl; https://orcid.org/0000-0002-9416-502X; Collegium of Medical Sciences, University of

Economy, Garbary St, 2, Bydgoszcz, 85-229, Poland.

Hagner-Derengowska Magdalena: hagnerderengowska@umbk.pl; https://orcid.org/0000-0002-7535-7624; Faculty of Earth
Sciences and Spatial Management, Nicolaus Copernicus University, Lwowska St, 1, Torun, 87-100, Poland.

Muszkieta Radostaw: muszkieta@umbk.pl; https://orcid.org/0000-0001-6057-1583; Faculty of Earth Sciences and Spatial
Management, Nicolaus Copernicus University, Lwowska St, 1, Torun, 87-100, Poland.

Zukow Walery: zukow@umbk.pl; https://orcid.org/0000-0002-7675-6117; Faculty of Earth Sciences and Spatial Management,
Nicolaus Copernicus University, Lwowska St, 1, Torun, 87-100, Poland.

Cite this article as: Kashuba, V., Andrieieva, O., Hakman, A., Grygus, 1., Smolenska, O., Ostrowska, M., Napierala, M., Hagner-
Derengowska, M., Muszkieta, R., & Zukow, W. (2021). Impact of Aquafitness Training on Physical Condition of Early Adulthood
Women. Teorid ta Metodika Fizi¢nogo Vihovannd, 21(2), 152-157. https://doi.org/10.17309/tmfv.2021.2.08

Received: 13.04.2021. Accepted: 18.05.2021. Published: 25.06.2021

This work is licensed under a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0).

TM®B, 2021, Tom 21, N2 2

157



