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Abstract

The purpose of the article is to develop and test the effectiveness of aqua fitness exercise program for the posture
improvement of women of the first period of a mature age with different body types.

Materials and methods. The pedagogical experiment involved 46 women of the first period of a mature age who had
previously consented to participate in the study. The used methods include the analysis and generalization of scientific
and methodological literature, Internet data, and mathematical statistics methods, including Fisher’s angular criterion,
which allows sampling by distribution of the trait (Byshevets et al., 2019). The research included the assessment of the
posture condition of women based on the method of visual screening of posture with determination of the total score
(Kashuba et al., 2016). A surgeon was also involved in assessing the posture of women. In the process of factor analysis,
the data of anthropometric studies, physical fitness assessments, and motor activity level were analyzed.

Results. The distribution of women of the first period of a mature age by types of postural disorders and its changes
under the influence of aqua fitness classes taking into account the body type has been established. The study involved
46 women of the mentioned category; 73.9% of them were women of normosthenic body type, 15.2% — of asthenic
type, and 10.9% - of hypersthenic type. The research has established that women who were engaged in aqua fitness with
regard to body type had positive changes in posture. The proportion of women of asthenic body type with a normal
posture increased by 28.6%, of normosthenic type — by 20.6%, and of hypersthenic type — by 20.0%. Changes occurred

in the level of the bio-geometric profile of the posture.

Conclusions. The study confirms the effectiveness of the use of aqua fitness in the process of health-promoting classes

to prevent and correct postural disorders.
Keywords: women, aqua fitness, posture.

Introduction

The demographic situation in European countries, in-
cluding Ukraine, is characterized by the presence of persistent
crisis tendencies: decrease in population, aging, worsening of
the health status, and decline of the birthrate (Afanasieva,
2016; Volovyk, 2017; Andrieieva, Hakman, Kashuba, Va-
sylenko, Patsaliuk, Koshura, & Istyniuk, 2019).

At the same time, researchers state the deterioration of
the physical condition and the decline in the level of health
of women of reproductive age caused by a sedentary lifestyle,
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poor nutrition, adverse social, economic, and environmental
factors, which negatively affects the demographic processes
in the society (Martyniuk, 2016; Ivanchykova, Saienko, Gon-
charova, Tolchieva, & Poluliashchenko, 2018; Tkachova,
Dutchak, Kashuba, Goncharova, Lytvynenko, Vako, Kolos,
& Lopatskyi, 2020).

Considering the health of women of the first period of a
mature age as the most important value of the society in the
reproduction of the population, experts in physical educa-
tion and sports are trying to find the most effective means
to improve women’s health and to develop measures that can
motivate them to increase motor activity (Ivchatova, 2010;
Bibik, 2013; Sadovnikova, 2018).

One of the most important indicators of health is the
condition of the posture, the disorders of which lead to a
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number of diseases (Kashuba, Lopatskyi, & Khabinets, 2017;
Kashuba, Goncharova, Tkachova, & Prylutska, 2019). The
degree of influence of posture indicators on the function-
ing of organs and organism systems is described in the stud-
ies of other authors (Byshevets, Denysova, & Serhiyenko,
2018; Drozdovska, Andrieieva, Yarmak, & Blagii, 2020; Hak-
man, Andrieieva, Kashuba, Nakonechnyi, Cherednichenko,
Khrypko, Tomilina, & Filak, 2020), who have the common
opinion of relatively significant pathological changes in the
human body against the background of existing disorders of
the posture. Conversely, proper posture has a positive effect
on womenss vitality, gives them self-confidence, and improves
their appearance, and therefore their well-being and mood.
However, unfortunately, nowadays, an increasing proportion
of women of the first period of a mature age are characterized
by impaired posture, which provokes backpain (Tomilina &
Bishevets, 2018).

The state of human posture, which determines the dis-
tribution of individual bio-links of the human body in space,
depends on the type of physique (Ivchatova, 2010; Shankovs-
ky, 2018). According to (Ivchatova, 2010; Shankovsky, 2018)
pedagogical means of influence in the process of health fit-
ness should be differentiated by body type, taking into ac-
count the state of posture.

The issue of correction of postural disorders of different
population groups by means of health fitness has been repeat-
edly raised in scientific circles (Kashuba, Tomilina, Byshevets,
Khrypko, Stepanenko, Grygus, Smoleniska, & Savliuk, 2020).

The experts indicate a special role of aquatic exercise for
the prevention and correction of postural disorders and state
its positive impact on the joints and spine (Shutova, Rybako-
va, & Sharaveva, 2015). Nowadays, aqua aerobics has gained
considerable popularity among women. It is a system of wa-
ter physical exercises borrowed from gymnastics, choreog-
raphy, aerobics, sports and artistic swimming, performed to
the rhythmic and intense music, and conducted in shallow,
medium, and deep-water pools, which promotes the fitness
of those involved (Lutsenko, Shepelenko, & Luchko, 2014).

However, despite the widespread discussion by health
professionals about the health effects of recreational exercis-
ing in water on the musculoskeletal system of the population,
the vast majority of research is aimed at establishing the ef-
fectiveness of training for the physical education of student
youth (Balamutova, Polozhiy, & Kyselev, 2011; Usova, Rom-
anyuk, & Kopitina, 2014). Therefore, in our opinion, studies
aimed at establishing the impact of aqua fitness on the pos-
ture of women of the first period of a mature age taking into
account the body type require further research.

The purpose of the research is to develop and test the ef-
fectiveness of aqua fitness exercise program for the posture
improvement of women of the first period of a mature age
with different body types.

Material and methods

Study participants

The research involved 46 women of the first period of
a mature age, who gave their written consent to participate.
The distribution of participants by age showed that the ma-
jority of women involved in the pedagogical experiment were
aged 26 to 30 years, which amounted to 58.7% (n = 27). At
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the same time, there were 23.9% (n = 11) participants up to
25 years, and 17.4% (n = 8) older than 30. 15.2% of them had
asthenic (ectomorphic), 73.9% - regular (mesomorphic), and
10.9% — hypersthenic (endomorphic) body type. At the be-
ginning of the study, 23.9% of participants had normal pos-
ture, 23.9% had round back, and 19.6% had round-concave
back, and scoliotic posture - 32.6%.

Considering the mathematical rules of setting up and
conducting a pedagogical experiment (Borisova, 2019), a
sample of women of the first period of a mature age engaged
in aqua fitness was made in a simple random way; i.e. each of
the subjects had the same probability to participate in the ex-
periment. This selection of subjects ensured the representa-
tiveness of the sample taking into account the nature of social
objects (Tulebaeva, 2010). On the other hand, the further
distribution of women by body type, taking into account the
natural variability that characterizes this contingent of wom-
en (Adler, 2016), confirmed that the proportion of women by
body type generally corresponds to scientists’ views about the
body type of women of the first period of a mature age.

All women had previously consented to participate in the
study. The pedagogical experiment was conducted in fitness
club “Yunist” in Kyiv.

Research methodology

To achieve the goal of the research, the following meth-
ods were applied: analysis and generalization of data of sci-
entific and methodological literature, data of the Internet, an-
thropometry, pedagogical methods of research, the method
of visual screening of posture with determination of the total
score (Kashuba, Bondar, Goncharova, & Nosova, 2016), and
estimation of the level of motor activity by the method of
Framingham study (Krutsevich, Vorobyov, & Bezverkhnya,
2011).

The research involved three stages of implementation.
At the first stage, we analyzed scientific and methodological
literature in the field of physical fitness of women of the first
period of a mature age; also, we made the research of the level
of physical development, physical fitness, and level of motor
activity of 46 women of the first period of a mature age.

Anthropometric studies included the determination of
body weight (kg), longitudinal body sizes (cm), circumfer-
ential body sizes (cm), body diameters (cm), size of skin and
fat folds (mm) by conventional methods, with subsequent
determination of body type (Martirosov, Nikolaev, & Rud-
nev, 2006).

The posture of women was assessed using an improved
map of express control of the bio-geometric profile of posture
(Kashuba et al., 2016). The distribution of the studied by the
levels of the bio-geometric profile of the posture was car-
ried out taking into account 11 indicators in the frontal (5)
and sagittal (6) planes. The evaluation of each indicator was
performed according to a three-point scale by comparing the
individual posture in the photo and the standard graphical
options. Score “1” corresponded to the grade “bad’, “2”
“satisfactory”, “3” - “good”. The maximum amount of points
that corresponds to the normal state of posture is 33 points.

The study of the level of motor activity of women in-
volved fixing the time to perform motor activity of different
levels (high, medium, low, sedentary, basic) (Krutsevich et
al,, 2011).
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Assessment of physical fitness of women included deter-
mination of static force endurance of muscles while main-
taining static postures, and spine flexibility and elasticity of
hamstrings (Earl & Baechle, 2012).

Also at the second stage of the research, we performed
the analysis of the obtained data using the methods of mathe-
matical statistics with the determination of the most inform-
ative indicators. The the significant influence of indicators of
body composition and condition of musculoskeletal system
in the factor structure of indicators of physical development,
physical activity and physical fitness of women of the first pe-
riod of a mature age. They were defined as the criteria for the
effectiveness of aqua fitness activities. At this stage, a program
of aqua fitness for women of the first period of a mature age
was developed.

At the third stage of the research, the influence of the
developed training program on the posture of women of the
first period of a mature age with different body types was
determined. The study involved 46 women of this age. The
duration of the training program was nine months.

Statistical analysis

In the course of the research, mathematical statistics
methods were applied, including Fisher’s angular criterion,
which allows sampling by distribution of the trait (Byshevets,
Denysova, Shynkaruk, Serhiyenko, Usychenko, Stepanenko,
& Syvash, 2019). If the conditions of application of Fisher’s
angular criterion were not met when comparing the shares of
women according to the level of the state of the bio-geometric
profile of posture before and after the pedagogical experi-
ment, Fisher’s exact test was used. To compare the overall
assessment of the bio-geometric profile of the posture of the

subjects before and after the experiment, Students t-test was
used for dependent samples in the case when according to the
Shapiro-Wilk test the initial data were subject to the normal
distribution law and Wilcoxon test in the opposite case.

In the process of factor analysis by the method of principal
components with varimax rotation, the data of anthropomet-
ric studies, physical fitness assessments, and motor activity
level were analyzed. The total number of indicators for factor
analysis was 56 variables, which allowed identifying six factors
(60.03% of the total variance) in the structure of the studied
indicators. Data processing was performed using programs
MS Excel (Microsoft, USA), Statistica 8.0 (StatSoft, USA).

Results

The results of factor analysis of indicators of physical
development, physical fitness and physical activity allowed
defining the factor structure of six factors. The first factor is
“Physical fitness” with 20.32% of the total variance, the sec-
ond factor is “Fat component of body composition” - 12.56%,
the third factor is “Chest development” - 8.34%, the fourth
factor is “Posture condition” — 7.80%, the fifth and sixth fac-
tors respectively were the “Posture type” (5.56%) and the
“Body type” (5.46%).

These factors include indicators that are the most in-
formative in relation to the physical development, physical
activity, and physical fitness of women. The factor analysis
was further refined by differentiation of the factor structure
depending on the body type (Table 1).

For example, analyzing the results of factor analysis, the
factor structure of women of the first period of a mature age
with regular body type was detailed as the most representa-
tive of the studied contingent.

Table 1. Eigenvalues in the factor structure of the studied indicators of women of the first period of a mature age depending

on the body type, (n = 46)

Calculation of eigenvalues

Body type Separate factors Eigenvalues Total Total Accumulated
variance, % eigenvalues, % frequencies, %
1. Ph}.ls%cal development and sedentary motor 16.23 3121 1623 3121
activity
2. Diameters and circumferential body sizes 10.14 19.49 26.36 50.70
. 3. Equilibrium state and basic motor activity 8.90 17.11 35.26 67.81
Asthenic . .
4. Posture condition and physical fitness 6.97 13.40 4223 81.21
5. Diameter of the forearm, skin and fat folds
on the thigh and physical fitness 596 1147 48.19 92.68
6. Flexibility and mid-level motor activity 3.81 7.32 52.00 99.99
1. Physical fitness and basic motor activity 12.15 23.37 12.15 23.37
2. Skin and fat folds 7.52 14.47 19.68 37.84
Regular 3. Longitudinal body sizes 4.33 8.34 24.01 46.18
4. Body diameters 3.38 6.51 27.39 52.68
5. Posture condition 3.17 6.09 30.56 58.77
1. Anthropometric indicators and physical 2341 45.03 2341 45.03
fitness
. 2. Long}t}ldmal body sizes and posture 16.69 32.09 40.10 77 12
Hypersthenic condition
Physical fitness and motor activity 7.82 15.03 47.92 92.15
5. Knees breadth, physical fitness and motor 408 7 85 52.00 99.99

activity
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It has been established that the structure of physical de-
velopment, motor activity and motor abilities of women of
the first period of a mature age of regular type includes 5
factors, which describe 58.77% of the total variance. The gen-
eral factor “Physical fitness and basic motor activity” with a
share in the total variance of 23.37% was made up of flexibil-
ity indicators, such as the magnitude of maximum bending
(r = 0.86; p < 0.05) and the value of forward bending with
folded leg (r = 0.78; p < 0.05), which has an inverse correla-
tion with the duration of holding the shoulders up lying on
the abdomen (r = -0.81; p < 0.05), holding the legs up lying
on the abdomen (r = -0.83; p < 0.05), holding the torso lying
on the back (r = -0.81; p < 0.05), holding the torso lying on
the back with bent knees at an angle of 90 (r = -0.85; p < 0.05);
lifting the shoulders lying on the abdomen, arms near the
chest (r = -0.81; p < 0.05), equilibrium (r = -0.89; p < 0.05)
and basic physical activity index (r = -0.73; p < 0.05), as well
as sitting body length (r = -0.80; p < 0.05) and shoulder width
(r = -0.78; p < 0.05). The unipolar factor two “Skin and fat
folds” with 14.47% in the total variance includes the size of
skin and fat folds on the shoulders’ back (r = 0.78; p < 0.05),
on the thighs (r = 0.77; p < 0.05) and on the back under the
shoulder blade (r = 0.77; p < 0.05) and indicate an increase in
the size of the folds on the thighs and on the back as they in-
crease on the shoulders. The factor “Longitudinal body sizes”
includes body length (r = 0.71; p < 0.05, ridge body diameter
(r = 0.71; p < 0.05) and chest circumference with maximal
inhalation (r = 0.74; p < 0.05) and explains 8.34% of the total
variance. The fourth factor “Body diameters” with 6.51% in-
cludes the transverse diameter of the distal part of the thigh
(r=0.77; p < 0.05) and the shin (r = 0.75; p < 0.05) indicating
an increase in one indicator along with an increase in an-
other. Factor five “Posture condition” includes independent
indicators of the state of bio-geometric profile of women in
the frontal (r = 0.77; p < 0.05) and sagittal (r = 0.70; p < 0.05)
planes and explains 6.09% of the total variance.

In the defined factor structure of women of the first pe-
riod of a mature age with different body types, there are gen-
eral patterns of separation of informative indicators. Among
the studied groups of women of asthenic and hypersthenic
body types, the first two factors separate the indicators of
physical development, as those with the greatest impact. In-
stead, among women of regular body type, physical fitness
and physical development have a leading position. Factors
that make a significant contribution to the overall sample
variance include indicators of women’s posture.

The study of the factor structure of indicators of physical
development, motor activity and physical fitness of women
of the first period of a mature age revealed the leading di-
rections of intended influence on the body of women. The
observed patterns were taken into account when develop-
ing the structure of the means of influence in the process of
health-improving activities for women of the first period of
a mature age.

The shift of the accents of the content of aqua fitness
exercise towards the means of prevention and correction of
postural disorders is conditioned by the inherent motor re-
gime of modern women of a mature age, working conditions
and peculiarities. The studied contingent is characterized by
a large number of women with manifestations of functional
disorders of the musculoskeletal system, especially among
the representatives of the asthenic body type.
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The training program included a combination of dis-
tance swimming, aqua fitness, and performing special tasks,
conducting theoretical lessons on a healthy lifestyle, and en-
hancing motivation. The training program was implemented
over a period of nine months.

The structure of the training program included three
sessions per week, lasting forty-five minutes, with variant
modeling of physical activity and the ratio of physical edu-
cation means. Methodological features of the classes were
determined for women with different types of posture disor-
ders and included different ratio of aqua fitness and distance
swimming, exercising in different conditions (near the pool
side, without fixation, in deep and shallow water).

The key provisions of the training program included tak-
ing into account the functional imperfection of the trunk
muscles as a whole and the violation of the symmetry of the
tone of the muscles of the individual groups. For example, the
women with round shoulders and round back are character-
ized by the weakened muscles of the torso and a slightly re-
duced tone of the muscles of the shoulder girdle. The women
with round concave back have weak gluteal and back thigh
muscles, and general functional imperfection of the muscles
of the abdomen. The women with flat back are character-
ized by low muscle tone of the back and shoulder girdle. The
women with functional disorders of the posture in the front
plane have unequal muscle tone on the right and left side of
the torso (Swede, 2018).

The structure of motor activities for women of the first
period of a mature age in the aquatic environment was de-
termined in regard to the type of postural disorders and in
accordance with the peculiarities of the location of individual
body bio-links under the influence of functional disorders of
the musculoskeletal system. For women with round shoul-
ders and round back, backstroke was used; for women with
flat and concave backs - crawl and butterfly strokes. For the
contingent of women with scoliotic posture, the content of
the classes was supplemented by swimming with symmetri-
cal motor actions (breaststroke, butterfly stroke). In the case
of excessive lumbar lordosis in women of the first period
of a mature age, a swimming board was placed under the
abdomen.

Aqua fitness exercises were implemented in the train-
ing program according to the type of postural disorders and
individual characteristics of women’s physical development,
and were determined by the body type (Table 2).

Namely, within one session, the means directed on the
development of no more than two motor qualities were used.
According to these principles, the following combinations
were proposed: exercises for the development of strength and
flexibility; coordination and power exercises; exercises for
the development of endurance only, power and speed-power
exercises.

In the course of the research, we examined the posture of
women of the first period of a mature age under the influence
of aqua fitness, taking into account the body type.

Thus, according to the obtained data, before the experi-
ment, 23.9% of the participants had normal posture, 23.9%
had round back, 19.6% had round-concave back, and scoliot-
ic posture prevailed with the share of 32.6%. After the experi-
ment, the distribution changed as follows: normal posture —
45.7%, round back - 19.6%, round-concave back - 15.2%,
scoliotic posture — 19.6%. Additional calculations using the
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Table 2. Distribution of aqua fitness exercises according to the body type of women of the first period of a mature age

Posture type Aqua-fitness exercises (effects on women’s body)
Aqua building, aqua forming (development of maximum muscle strength of major muscle groups and their
endurance)

Asthenic Aqua stretch, hydro relaxation (development of flexibility and mobility in the joints, regulation of muscle tone,
stimulation of recovery processes)
Aqua gym, aqua dynamics (development of strength abilities and coordination of movements)
Aqua tonics (support of the muscle tone)
Aqua gym (development of strength endurance and coordination of movements)

Regular Aqua karate (exercises for the development of strength, coordination and speed of movement)
Aqua stretch, hydro relaxation (development of flexibility and mobility in the joints, regulation of muscle tone,
stimulation of recovery processes)
Aqua step (development of aerobic and strength endurance, flexibility and coordination of movements)
Aqua jogging, aqua dance, aqua rhythmics (development of aerobic and strength endurance, flexibility and
coordination of movements)
Aqua gym (development of strength endurance and coordination of movements)

Hypersthenic

Aqua stretch, hydro relaxation (development of flexibility and mobility in the joints, regulation of muscle tone,

stimulation of recovery processes)

Aqua flipper, aqua motion (development of general endurance, strength endurance)

Fisher’s angular test made it possible to prove that the pro-
portion of women with normal posture under the influence
of aqua fitness training, taking into account the body type,
increased statistically significantly (p < 0.05).

A more detailed study of medical cards data allowed to
determine the peculiarities of posture of women of the first
period of mature age, depending on their body type before
and after the experiment, and to evaluate the impact of aqua
fitness on the posture of the subjects.

The research has established that both before and after
the introduction of the authors’ aqua-fitness program, the
type of posture without violations prevailed among women
of regular type. Before the experiment, their share was 26.5%
and after the experiment — 47,1%.

It has been found that by the start of the experiment,
asthenic-type women were 6.5% (p > 0,05) less likely to have
a normal posture type and hypersthenic-type women 12.2%
(p > 0,05) less than regular-type women were. However, the
highest proportion of women with round back was found
among women with hypersthenic type: it was 40%, and the
smallest proportion, which was 14.3%, was recorded among
women of asthenic type. These changes had a favorable trend
but were not statistically significant.

The majority of women with round-concave back
(28.6%) (p > 0,05) were women of hypersthenic type. At the
same time, the proportion of asthenic-type women with such
postural impairment was 8.6% (p > 0,05) less, and of regular
type - 11% (p > 0,05) less.

In addition, among women of hypersthenic type, the
largest proportion, amounting to 42.9%, was characterized
by scoliotic posture. At the same time among women of
asthenic type this disorder was found in 20%, and among
women of regular type — in 32,4%, and statistically significant
(p > 0.05) proportions of women with this type of disorder
did not differ.
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The study has showed the positive impact of aqua fitness
on the posture of women of the first period of a mature age,
regardless of the type of body.

Thus, the proportion of asthenic-type women with nor-
mal posture increased by 28.6% (p > 0,05), regular — by 20.6%
(p>0,05), and hypersthenic - by 20.0% (p > 0,05). Therefore,
taking into account the body type, aqua fitness has the maxi-
mum impact on women of the first period of a mature age of
asthenic type.

In addition, the study has showed that after the intro-
duction of the authors’ program among the participants of
the experiment, the proportion of hypersthenic-type women
with round back, regular-type women with scoliotic posture,
as well as asthenic-type women with round back and scoliotic
posture decreased the most. Their shares were 20.0%, 14.8%
and 14.3% respectively (p > 0,05). However, the proportion
of women of asthenic and hypersthenic type with round-
concave back did not change.

The obtained data make it possible to testify to the posi-
tive dynamics that occurred in the posture of women of the
first period of a mature age under the influence of the authors’
aqua fitness program.

The further analysis of changes in posture of women of
the first period of a mature age under the influence of the
proposed means of aqua fitness was carried out through the
distribution of the studied contingent by levels of posture
and direct scoring of visual screening of the posture by the
method (Kashuba et al., 2016).

Statistical processing of the experimental material al-
lowed establishing the following changes:

asthenic body type

« assessment of the level of the bio-geometric profile

of the posture in the frontal plane statistically
significantly (p < 0.05) increased by 26.9% from (7.43;
1.62) points to (9.43; 2.07) points;
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o an increase in the sagittal plane by 10.5% from
(8.14; 2.79) points to (9.00; 2.71) points, however,
no statistically significant (p > 0.05) differences were
detected;

o overall assessment of the posture bio-geometric
profile statistically significantly (p < 0.05) increased
from (15.57; 4.39) points to (18.43; 4.65) points;

regular body type

« with respect to the frontal plane, the indicator of the
level of the posture bio-geometric profile after the
experiment was statistically significantly (p < 0.05)
higher by 24.7% than at the beginning ((10.09; 1.90)
against (8.09; 1.58) points);

o a statistically significant (p < 0.05) increase of
10.4% (10.03; 2.34) points to (9.09; 2.59) points was
registered in the sagittal plane;

o a statistically significant (p < 0.05) increase from
(17.18; 4.06) points to (20.12; 4.06) points in the
overall assessment of the bio-geometric profile of the
posture was recorded;

hypersthenic body type

« the indicator of the level of the bio-geometric profile
of the posture in the frontal plane statistically
significantly (p < 0.05) increased (by 27.0% from
(7.40; 1.52) points to (9.40; 2.07) points);

 notwithstanding the absence of statistically significant
(p > 0.05) differences between the index in the sagittal
plane, there was a positive tendency for its growth,
where the increase was 17.1%, and the indicator
increased from (8.20; 3.27) points to (9.60; 2.07)
points;

« overall assessment of posture bio-geometric profile
statistically significantly (p < 0.05) increased from
(15.60; 4.56) points to (19.00; 4.06) points.

The research has established that the proportion of wom-
en with average level increased by 5.88% and the proportion
of women characterized by a high level of bio-geometric pro-
file of posture increased by 17.65% women regular body type.
This increase was due to the changes among women with
low posture bio-geometric profile, the proportion of whom

decreased by 23.53%. At the same time, among the surveyed
asthenic body type, there was an increase by 28.57% in the
proportion of women with a high level of posture bio-geo-
metric profile due to a decrease by 14.29% in the proportion
of women with average and low levels in each case (Fig. 1).

During the experiment, asthenic-type women under-
went changes in the distribution of the bio-geometric profile
of the posture:

« the proportion of women with low and average levels

decreased by 14.29%, respectively;

o the proportion of women with high levels increased

by 28.57%.
For women of regular body type, such changes in the
distribution of the bio-geometric profile of the posture were
characteristic:
« the proportion of women with low level decreased by
23.53%;

o the proportion of women with average level increased
by 5.88%;

o the proportion of women with high level increased
by 17.65%.
The following positive changes in the distribution of the
bio-geometric profile of the posture occurred among women
of the hypersthenic body type:
o the proportion of women with low level decreased
by 40%;

« the proportion of women with average level increased
by 20%;

o the proportion of women with high level increased
by 20%.

Discussion

The results of the analysis of scientific and methodo-
logical literature (Tomilina et al., 2018; Kashuba, Andrieieva,
Goncharova, Kyrychenko, Karp, Lopatskyi, & Kolos, 2019b,
Kashuba et al., 2020) indicate a significant number of posture
disorders in adults, which is confirmed by the results of this
research, in which 76.1% of women in the first period of a
mature age had posture disorders. In addition, the results ob-
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Fig. 1. Distribution of women of the first period of a mature age according to the
bio-geometric profile of the posture
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tained during the study are consistent with the results Bibik
(2013), according to which only about 25 % of women of the
first period of a mature age have normal posture, and the
most common violation of posture among this contingent is
a violation in the frontal plane - scoliotic posture.

Regular posture is an indicator that affects the activity
of other organs and systems of the body (Ivchatova, 2010),
which is confirmed by the results of factor analysis of physical
development, physical fitness and motor activity of women in
this study, where “Posture status” is 7.80% of the total vari-
ance of the sample.

However, scientists agree that, unfortunately, already
during the first period of a mature age, women experience
deterioration of well-being, pain in the cervical, thoracic and
lumbar parts of the spine, which gradually becomes further
deteriorated (Samoshkin, Liadska, Denisenko, & Riapasova,
2014; Tomilina et al., 2018; Hakman, Andrieieva, Kashuba,
Omelchenko, Ion, Danylchenko, & Levinskaia, 2019), which
requires the development of the means of influence.

In the course of the research the peculiarities of pos-
ture disorders in women with different body type were clari-
fied, the largest number of posture disorders was observed in
women with asthenic body type. These results confirm the
research of other scientists (Ivchatova, 2010).

The analysis of scientific and methodological literature
(Ivchatova, 2010; Ivanchykova et al., 2018; Hakman et al.,
2020) allowed defining means of physical education, which
are applied in the course of physical fitness for the contingent
of women of the first period of a mature age for the purpose
of prevention and correction of posture disorders. Aqua fit-
ness occupies a special place among these means.

In particular, there is evidence of the effective use of aqua
fitness in the physical education of students (Zhuravlev &
Malikov, 2019). For example, Usova et al. (2014) states that
aqua fitness exercises not only provide a higher health ef-
fect than other types of fitness, promotes the resistance of
female students to the effects of temperature fluctuations,
but also have significant health and strengthening effect in
preventing spine distortions and forming the correct posture.
Considering health-promoting aqua aerobics as a means of
hydro rehabilitation for students of special medical groups,
Balamutova et al. (2011) draws attention to the effectiveness
of its use in order to strengthen virtually all muscle groups
and correct posture without the risk of injury. The peculiarity
of the proposed authors’ approach to the aqua fitness classes
is the differentiation of means depending on the posture of
women of the first period of a mature age and their body type,
the effectiveness of which has been proven in the process of
pedagogical experiment.

Conclusions and perspectives of further research

The results of factor analysis of the factor structure of
physical development, physical fitness, and motor activity of
women of the first period of a mature age indicate the pres-
ence of six factors (60.03% of the total variance). The “Posture
status” of women (7.8%) and “Body type” (5.46%) make a
significant contribution to the content of the factor structure,
which determines the directions of influence during the pro-
gramming of physical fitness activities for this contingent.

The research has proposed the program of aqua fitness
classes, the content of which is differentiated in accordance

TM®B, 2020, Tom 20, N° 3

with the peculiarities of posture and body type of women of
the first period of a mature age.

The study of the effectiveness of an aqua fitness program
based on the body type of women of the first period of a ma-
ture age shows that women had positive changes in posture.
If, at the beginning of the experiment, only 23.9% woman
had normal posture, then after the experiment their propor-
tion increased statistically significantly (p < 0.05) to 45.7%.

It should be noted that both before and after the experi-
ment, the proportion of women with normal posture was the
highest among women of regular body type, namely 26.5%
at the beginning and 47.1% at the end of the pedagogical
experiment. Moreover, the most common violation recorded
in the examined women was scoliotic posture, 32.6% among
all study participants.

The aqua fitness program had the greatest effect on as-
thenic-type women with round back (the number of women
decreased by 14.3%; p > 0.05) and scoliotic posture (de-
creased by 14,3 %; p > 0.05), regular-type women with scoli-
otic posture (decreased from 32,4 % to 17,6 %; p < 0.05), and
hypersthenic-type women with round back (decreased from
40 % to 20 %; p > 0.05).

This study has shown that the proportion of subjects with
normal posture in the total sample significantly increased at
the end of the experiment (p < 0.05), however this changes in
each of the groups of women with different body types were
statistically insignificant (p > 0.05).

The analysis of the dynamics of the bio-geometric profile
of posture confirms the improvement of posture in represent-
atives of different somatotypes: for women of asthenic type,
the assessment of the bio-geometric profile of posture in-
creased statistically significantly (p < 0.05) from (15.57; 4.39)
to (18, 43; 4.65) points, for women of regular type there was
a statistically significant (p < 0,05) increase in the indicator
from (17,18; 4,06) to (20,12; 4,06) points, and in representa-
tives of hypersthenic type, a statistically significant (p < 0.05)
increase from (15.60; 4.56) to (19.00; 4.06) points.

Therefore, it can be argued that aqua fitness has a positive
effect on the posture of women of the first period of a mature
age, regardless of their body type.
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KOPEKUIA MOPYLWEHDb NOCTABU XKIHOK 3PIJIOTO BIKY 3 YPAXYBAHHAM
TNy TNobyaoBU B NPOLIECI 3AHATb AKBA®ITHECOM

Harania lonuapoBa'*5c?, Bitamiit Kamry6a'A“?, Anna TkauoBa'*5cP, Tamapa Xabinenp'45P,
Onsra Kocrrouenko'42?, Mapis IlimoHenko'4B¢P
'HauionapHMiT yHiBepcuTeT PisMYHOrO BUXOBAHHA i CIOPTY YKpaiHu

ABTOpCBHKMIT BKIIAM: A — FU3aiiH JOCTIIKeHHsT; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xoruTis

Pedepar. Crarrs: 10 c., 2 Tabm1., 1 puc., 34 mxepera.

Mera po6oTu po3pobka Ta mepeBipka eeKTUBHOCTI
HpOrpaMIt 3aHATD akBadiTHECOM /1A XiHOK IepIIOro 3pino-
ro BiKy i3 pi3sHMM TUIIOM TiTOOYZOBM 3 METOI0 IOKpAIjeHH
CTaHy iX IOCTaBN.

Marepianu Ta MeToau. B negarorivHoMy excriepuMeHTi
Opau y4acTb 46 IHOK IIEpIIOro Iepiofy 3piIoro BiKy, sKi
IOIIePEeSHbO HaJA/MIM 3TONY Ha y4acTb y JOCHiKeHHi. Me-
TOMY HOCTif)KEHHs Hepef0adan aHali3 Ta y3araJbHeHHs
HayKOBO-METOAMYHO] TiTepaTypu, JaHUX Mepexi Internet Ta
METOZiB MaTeMaTMYHOI CTATUCTUKM i3 3aCTOCYBaHHAM KyTO-
Boro kputepito Qimtepa, AKMI JO3BOJAE 3iICHIOBATH CIIiB-
cTaB/IeHHsI BUOIPOK 3a po3mofioM o3Haku (3a Byshevets et
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al., 2019), mpoBopuIach OLiHKA CTaHY IIOCTABM JKIHOK Ha
OCHOBIi METO/IMKI Bi3ya/IbHOTO CKPMHIHTY IIOCTABMU i3 BU3Ha-
YeHHAM cyMapHoI 6anbHoi oninky (3a Kashuba et al., 2016).
Jlo mpoBemeHHs OLIHKM CTaHy IOCTAaBU XKIHOK TaKoX Oy1o
3aJIy4eHo JTiKaps Xipypra. Y npoueci sailicHeHHA GpakTOpHO-
ro aHaji3y OyIM IIpoaHasTi30BaHi faHi AHTPOIIOMETPUYHNX
HOCIi/PKeHb, OLIHKY (i3NYHOI MiATOTOBIEHOCTI, PIBHS Py-
XOBO1 aKTUMBHOCTI.

Pesynpratn. BcTaHOBIEHO PO3MOAIN KiHOK MepLIOTro
3pi/Ioro BiKy 3a TMIIaMM IIOPYLIEHb IIOCTABY Ta JIOr0 3MiHU
IIifi BIVIMBOM 3aHATb aKBa(iTHECOM 3 ypaxXyBaHHAM TUILY
Ti100yR0BI. Y JOCTiAKEeHH] IPUITHATIO YIaCcTb 46 >KiHOK 3a-

135



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Teopis ma memoouka ¢izu4Ho20 suxosdHHs. Tom 20, N 3

3Ha4YeHoI KaTeropii, mpudyomy 73,9 % 3 HUX CKIamu >KiHKU
HOPMOCTEHIYHOrO, 15,2 % — acTeHiyHoro, a 10,9 % - rimep-
CTEHIYHOTO THITY TiII06YI[0BI/I. BcranoBneHo, mo y XiHOK,
AKi 3aiiManucs akBadiTHECOM 3 ypaXyBaHHAM TUITY Tilo-
OynoBU, BifOYIMCs TTOSUTUBHI 3pYLIEHHS Y CTaHi MOCTABU.
YacTka XiHOK 3 aCTEeHIYHUM TUIIOM TinoOYAOBY, SKi Xapak-
TepU3YITbCA HOPMAJIbHOIO IIOCTaBOIO, 3pocia Ha 28,6%,
3 HOPMOCTeHi9YHMM TUIOM — Ha 20,6%, a TimepcTeHiYHUM

tunoM — Ha 20,0 %. BinOymuce sminu y piBHi cTaHy 6ioreo-
METPMYHOTO NpO(iIIo IIOCTaBH.

Bucnosku. JlocmimpxeHns nifTBepmkye eQeKTUBHICTD
3aCTOCYBaHHs 3aco0iB akBadiTHeCcy B MpoOIeci 030pPOB-
YMX 3aHATH 3 METOK MPOdIMAKTUKM Ta KOPeKIil HopylieHb
MIOCTaBI.

KmouoBi cnoBa: >xiHky, akBagiTHec, ITocTaBa.
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