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Abstract
The purpose of this study was to evaluate the effectiveness of a combined exercise program focused on the 
improvement of young women’s physical condition.
Materials and methods. The study involved 62 healthy women (an average age of 29.4 years). More than 
50 parameters were assessed (anthropometric indicators, physical capacity and motor abilities, functional status of 
the cardiorespiratory system, etc.). The structure of physical condition of the women was identified using the factor 
analysis. The transforming experiment lasted for 14 months.
Results. The physical development indicators had the largest contribution (33.4 %) to the total variance of physical 
characteristics of the subjects. The second factor related to the functional state and physical performance accounted 
for 21.6 %, the third factor related to coordination abilities accounted for 19.8 %, and the fourth factor related to 
physical fitness accounted for 10.3  % of the total variance. Those four factors explained 85.1 % of the total variance. The 
35 indicators, which were selected by the factor analysis and characterized the women’s physical condition, were used 
as criteria for the effectiveness of the proposed exercise program. Participation in the exercise program significantly 
affected the morphological status of women. Functional indicators of the cardiovascular system improved significantly, 
including resting heart rate decreased by 16.2 % (p < 0.05). Muscle strength increased by 32.2 % (p < 0.05), speed and 
strength endurance and speed endurance increased by 31.5 % and 49.1 %, respectively (p < 0.05). Exercises targeting 
coordination abilities lead to improvements in balance ability of women as assessed by the Romberg test (increase by 
94.0 %, p < 0.05) and by the Flamingo test (increase by 65.6 %, p < 0.05).
Conclusions. The study confirmed the effectiveness of the combined exercise program according to selected criteria. 
There were significant (p < 0.05) positive changes in physical condition components including physical development, 
physical fitness, functional state of the cardiorespiratory system and in body balance.
Keywords: program, fitness training, physical condition, young women.
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Introduction

Currently, there is a growing interest in new types of 
physical activity among women, since a sedentary lifestyle 
has been associated with a variety of health conditions (An-
drieieva et al., 2019b; Hakman et al., 2020; Yelizarova et al., 
2020). Physical inactivity inevitably results in lower aerobic 
fitness levels (Baker et al., 2020). Inactivity and poor fitness 

are associated with numerous health issues, including car-
diovascular diseases, metabolic disorders (e.g. overweight, 
obesity, type-2 diabetes), musculoskeletal disorders, pulmo-
nary diseases, cancer, psychological issues, etc. (Heyward & 
Gibson, 2014; Kashuba et al., 2020; Truszczynska-Baszak et 
al., 2015).

Motivating women to an active lifestyle will improve the 
demographic situation and reduce mortality from heart dis-
ease in women (Lamarche et al., 2017; Hakman et al., 2019). 
This issue becomes especially important, given that it is 
women who make up a significant portion of fitness services 



ISSN 1993-7989 (print). ISSN 1993-7997 (online). Теорія та методика фізичного виховання. Том 20, № 4

196  ТМФВ, 2020, том 20, № 4

customers (> 60 %), and among them 38 % are women aged 
25 to 34 years (Kashuba et al., 2019). An analysis of the data 
reported in the literature (Rzepko et al., 2019; Kуslenko et al., 
2020) related to the issues of the influence of fitness training 
on the female body showed that the current stage of the field 
of recreation and health enhancing physical activity is associ-
ated with a rapid expansion of innovative fitness technologies 
(Kujala et al., 2017; Yarmak et al., 2018; Song et al., 2019).

Over the past decades, new types of both aerobic (Özcan 
et al., 2018; Barranco-Ruiz & Villa-González, 2020) and an-
aerobic (Beqa et al., 2019; Neto et al., 2020) fitness training 
have appeared and actively grown. There are a huge number of 
both theoretical and applied studies in this field (Drozdovska 
et al., 2020; Ginevičienė, 2010; Heyward & Gibson, 2014). 
However, there are still untapped methodological reserves in 
this field. The technology for designing exercise programs is 
not sufficiently developed, their influence on the body is not 
fully understood. Therefore, the purpose of the study was to 
evaluate the efficiency of combined exercise program focused 
on the improvement of physical condition and well-being of 
young women.

Materials and Methods 

Participants of the research

The study included 62 young women (aged 21-34 years); 
among them, 59.7 % (n = 37) were aged under 30 and 40.3 % 
(n = 25) were over 30 with an average age of 29.4 ± 2.0 years. 
All participants gave their written informed consent to 
participate in this study, which was approved by the local 
ethics committee and was in accordance with the Helsinki 
Declaration.

Research organization

The study was carried out at the Olympic Style Training 
and Health-Promoting Centre and the Scientific Research 
Institute of the National University of Ukraine on Physical 
Education and Sport.

The study included two stages. Stage I was aimed at de-
velopment of combined exercise program. 

A generalized structure of exercise sessions was devel-
oped on the basis of the block principle of design. Seven 
blocks were distinguished on the basis of the focus: warm-up, 
aerobic, dance, corrective, preventive, relaxation, additional 
(Table 1). The developed program consisted of 70 min work-
outs, three times per week. A training experiment lasted for 
14 months was conducted to determine the effectiveness of 
the developed methodology of designing exercise sessions.

Stage II was aimed at evaluating the cumulative effect 
of exercise sessions based on the unified methodology that 
included testing for more than 50 indicators (anthropom-
etry, physiological reaction, motor tests, the level of physical 
condition). 

The following anthropometric indicators were meas-
ured: height, body weight, circumference measurements of 
the body by the Martirosov’s technique (Martirosov, 1982). 
These anthropometric measurements were used to calculate 
the Quetelet index 1 (g/cm) = body weight (g) / height (cm); 
Chest excursion (cm) = thoracic circumference at max. inspi-
ration (cm) – thoracic circumference at max. expiration (cm); 
waist index, WI (arb. un.) = height (cm) / waist circumference 
(cm); abdominal index, AI (arb. un.) = height (cm) / abdomi-
nal circumference (cm); hip index, HI (arb. un.) = height 
(cm) / thigh circumference (cm); shoulder index, SI (arb.
un.) = height (cm) / shoulder circumference (cm). The results 
were scored according to Table 2. The technique is described 
in detail in (Ivaschenko et al., 2008). 

To examine the functional state of the cardiovascular 
system, resting heart rate (HR) was used. The dynamics of 
heart rate changes was studied to evaluate the intensity of dif-

Table 1. Parameters of the exercise sessions in the combined program
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Warm-up 8 4 134 0.295 60 30 10 114,4±4 59.3 99-130

Aerobic 12 8 467 0.78 85 – 15 153±4 79.6 140-172

Dance 15 16 514 0.85 100 – – 149±4 77.3 140-170

Corrective 12 10 273 27.3 65.3 12.5 22.2 135 70.3 10-146

Preventive 9 5 157 0.26 55 45 – 125±2,5 65 100-130

Relaxation 9 4 20 0.05 40 60 – 92.8±6 48.3 84-98

Additional (balance exercises) 5 4 10 0.03 10 90 – 102±4 53 90-115

Table 2. Scale for scoring anthropometric measurements 

Index Norm Slight excess Substantial 
excess

Shoulders 5.6-6.6 4.8-5.5 < 4.8
Waist 2.0-2.5 1.65-1.9 < 1.65
Abdomen 1.5-1.7 1.4-1.45 < 1.4
Thigh 2.6-3.1 2.3-2.5 < 2.3
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ferent types of exercises as well as to compare the intensity of 
different structural blocks of experimental training sessions. 
During the training sessions, heart rate was measured using 
the palpation method or with a Polar heart rate monitor and 
a Polar heart rate analyser. 

The systolic and diastolic blood pressure (BPsyst and BP-
diast) was measured in the rest. The adaptation capacity of 
the circulatory system to environmental factors was calcu-
lated by the Bayevskiy method:

AC = 0.011 × HR + 0.014 × BPsyst + 0.008 × BPdiast + 
0.009 × body weight + 0.0014 × age – 0.009 × height – 0.27, 
where HR is resting heart rate, BPsyst is systolic blood pres-
sure, and BPdiast is diastolic blood pressure.

Rate pressure product (RPP) was calculated by the equa-
tion (Ivaschenko et al., 2008):

RPP = (HR × BPsyst) / 100, where HR is resting heart 
rate, BPsyst is systolic blood pressure.

The functional state of the respiratory system was as-
sessed using the breath-holding times after inspiration (the 
Stange test) and after expiration (the Genche test) in seconds. 
Physical work capacity was evaluated using the Ruffier test by 
measuring heart rate before and after performing 30 squats in 
45 seconds (Ivaschenko et al., 2008). 

The following motor abilities were evaluated: flexibility, 
speed, dynamic strength, speed and speed-strength endur-
ance, balance, and vestibular stability. Physical condition and 
level of physical preparedness were assessed based on the 
sum of 11 parameters of the Kontreks-2 scoring system (Ta-
ble 3) described in detail in (Ivaschenko et al., 2008). 

Table 3. Scoring the level of physical condition (Ivaschenko 
et al., 2008)

Physical condition Score, points
Low < 50
Lower than moderate 51-90
Moderate 90-161
Higher than moderate 161-250
High > 250

To examine the biomechanics of stability, the functional 
state of the body, physical exertion tolerance in terms of abil-
ity to maintain a vertical body position, as well as to control 
the quality of new skills training, stabilographic studies were 
performed on the Stabilan 01-2 stabilometric platform with 
biological feedback. Six test tasks were performed: 1) Romb-
erg test; 2) Sharpened Romberg test; 3) Standing on the toes; 
4) Standing on the toes with eyes closed; 5) Standing with the 
head extended backward; 6) Flamingo test (Boloban et al., 
1990: Yuriev, 1991).

Statistical analysis

The statistical analysis of the obtained data was per-
formed using the Statistica ver. 10.0 (Stat Soft, USA) statisti-
cal software and the Microsoft Excel 2016 spreadsheets (Mi-
crosoft, USA). Only licensed software was used to perform 
the analysis.

The results of the studies were analysed using the follow-
ing parameters of descriptive statistics: mean values; sample 
method; analysis of variance; and factor analysis. The fac-
tor analysis was performed by the method of principal com-

ponents with varimax rotation. In total, 52 indicators were 
subjected to the factor analysis including anthropometric 
measurements, the indicators of physical condition, motor 
abilities, and functional status of the cardiorespiratory system.

The significance of the difference between the samples 
was tested at the confidence level of p = 95 % (significance 
level of 0.05). Some hypotheses were tested at the higher 
confidence level of p = 99 % (the significance level of 0.01). 
The Shapiro-Wilk test was used to assess the deviation of the 
sample distribution from normality. Analysis of variance was 
used to assess the changes in physical condition parameters 
of women. For samples with normal distribution, parametric 
analysis of variance was performed. For samples without nor-
mal distribution, the non-parametric Kruskal-Wallis analysis 
of variance was used (Byshevets et al., 2019).

Results

Based on the factor analysis, we identified the most im-
portant parameters of the physical condition of women to 
design health-enhancing classes. The factor analysis allowed 
us to determine the percentage contribution of each factor. 
Thus, the structure of women’s physical condition was de-
termined by a group of four factors: physical development 
(33.4 %), functional state of the cardiorespiratory system 
(21.6 %), coordination abilities (19.8 %), and physical pre-
paredness, including speed and speed and strength abilities, 
agility and flexibility (10.3 %). The total contribution of the 
four factors to the explained variance was 85.1 %, the factor 
loading matrix is given in table 4.

The analysis of the factor structure of women’s physical 
condition confirmed that physical development takes a 
leading place among the factors determining the human 
physical condition. The first factor, which we associated 
with physical development, was loaded by the variables that 
characterise the body measurements: waist circumference 
(r  = -0.970 at p  <  0.01); BW (r = -0.964, p < 0.01); hips 
circumference (r  =  -0.897, p < 0.01); thigh circumference 
(r = -0.893, p < 0.01); Quetelet index 1 (r = -0.887, p < 0.01); 
chest circumference (r = -0.797, p < 0.01); height (r = 0.782, 
p < 0.01); and shoulder circumference (r = -0.775, p < 0.01). 

Furthermore, the first factor was loaded by the variables 
that characterize the harmony of body shape: waist index 
(r =  -0.875, p < 0.01); abdominal index (r = -0.853, p < 0.01); 
thigh index (r = -0.851, p < 0.01); and shoulder index 
(r = -0.794, p < 0.01). All of them loaded to the first factor, 
which had the largest contribution (33.4 %) to the total 
variance.

The second important factor that determines the 
structure of the physical condition was loaded by the variables 
characterizing the function of the cardiorespiratory system 
and physical work capacity: systolic blood pressure (r = 0.897, 
p < 0.01); resting heart rate (r = -0.880, p < 0.01); rate pressure 
product (r = -0.874, p < 0.01); adaptation capacity (r = 0.862, 
p < 0.01); Ruffier index (r = 0.832, p < 0.01); Genche test 
(r  =  0.797, p < 0.01); diastolic blood pressure (r = 0.794, 
p < 0.01); Stange test (r = 0.773, p < 0.01); and average blood 
pressure (r = 0.769, p < 0.01). This factor contributed 21.6 % 
to the total variance.

The third important factor was loaded by the variables 
that characterize the coordination abilities: sharpened 
Romberg test (r = 0.889, p < 0.01); Flamingo test (r = 0.789, 
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p < 0.01); Romberg test (r = 0.743, p < 0.01); standing on the 
toes with eyes closed (r = 0.728, p < 0.01); standing on the toes 
(r = 0.722, p < 0.01); and standing with the head extended 
backward (r = 0.704, p < 0.01). This factor contributed 19.8 % 
to the total variance.

The fourth important factor that determines the structure 
of the physical condition of women was loaded by indicators 
of the speed, and speed and strength abilities, and flexibility: 
flexibility test, bending forward at the waist with the knees 
locked in the straight position with the zero mark at the level of 
the feet (r = 0.811, p < 0.01); reaction time ruler test (r = -0.780, 
p < 0.01); straight leg lift in a supine position test, max number 
of lifts performed during 20 s (r = 0.789, p < 0.01); push-up 
test, number of push-ups performed during 30 s (r = 0.731, 
p < 0.01); and vertical jump test (r = 0.723, p < 0.01). 

Table 4. Factor loading matrix of physical condition variables of women

Parameters Factor 1 Factor 2 Factor 3 Factor 4
Height, cm 0.782 -0.225 0.182 -0.066
Body weight, kg -0.964 -0.481 0.079 0.026
Quetelet index 1, g/cm -0.887 0.314 -0.168 0.071
Chest circumference, cm -0.797 0.136 0.156 0.126
Waist circumference, cm -0.970 -0.201 0.022 -0.504
Abdominal circumference, cm -0.944 0.306 -0.143 0.097
Hips circumference, cm -0.897 0.219 0.043 0.639
Thigh circumference, cm -0.893 -0.215 -0.124 -0.291
Shoulder circumference, cm -0.775 0.349 -0.164 -0.298
Lower leg circumference, cm -0.781 -0.351 0.045 0.092
Chest expansion, cm 0.790 0.281 0.171 0.298
Waist index, arb. un. -0.875 -0.171 -0.476 -0.016
Abdominal index, arb. un. -0.853 -0.259 -0.188 -0.609
Thigh index, arb. un. -0.851 0.134 -0.032 -0.208
Shoulder index, arb. un. -0.794 -0.109 -0.006 -0.028
Resting HR, bpm -0.353 -0.880 -0.004 0.003
BPsyst, mm Hg -0.402 0.897 -0.146 0.069
BPdiast, mm Hg -0.229 0.794 0.011 0.022
BPav, mm Hg 0.388 0.769 0.123 0.070
Rate pressure product, arb. un. -0.227 -0.874 -0.083 -0.233
Stange test, s 0.584 0.773 0.027 0.104
Genche test, s 0.276 0.797 0.637 0.244
Ruffier index, arb. un. 0.256 0.832 0.332 0.320
Adaptation capacity, arb. un. 0.362 0.862 0.262 0.047
Flexibility test: bending forward at the waist with the knees locked in 
the straight position with the zero mark at the level of the feet, cm

0.211 0.065 0.111 0.811

Reaction time ruler test, cm -0.335 -0.378 -0.080 -0.780
Vertical jump test, cm 0.355 0.310 0.023 0.723
Straight leg lift in a supine position test, max number of lifts performed 
during 20 s

0.187 0.234 0.189 0.789

Push-up test, number of push-ups performed during 30 s 0.164 0.212 0.031 0.731
Romberg test, s 0.399 0.424 0.743 0.043
Sharpened Romberg test, s 0.162 0.317 0.889 0.189
Standing on the toes, s 0.186 0.270 0.722 0.022
Standing on the toes with eyes closed, s 0.281 0.337 0.728 0.028
Standing with the head extended backward, s 0.317 0.132 0.704 0.104
Flamingo test, s 0.625 0.314 0.789 0.189
Total variance 6.502 5.617 5.405 2.824
D (F), % 33.4 21.6 19.8 10.3

The analysis of the factor structure of the physical con-
dition of women made it possible to identify 35 parameters 
(Table 5), which we later used as criteria for the effectiveness 
of the proposed exercise program.

The circumference measures of the chest and limbs de-
creased as a result of a decrease in fat mass in women, which 
was not associated with a decrease in the muscle mass as 
evidenced by an improvement in the strength indicators of 
the participants.

The study indicated a high effectiveness of the developed 
technology of fitness training. The program designed using 
the unified approach can improve body shape and has a 
positive effect on the morphological status of women. The 
decrease in body weight was 5.6 % (p < 0.05). The body 
circumference measures decreased as follows: the height-
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Table 5. The changes in the morphological and functional 
status of young women (n=62) 

Parameters
Before the 

experiment
After the 

experiment p
X s X s

Height, cm 166.7 2.43 166.7 2.43 >0.01
Body weight, kg 62.2 3.17 58.7 3.66 <0.05
Quetelet index 1, g/cm 376.4 21.33 338.5 12.43 <0.05
Chest circumference, cm 95.3 2.49 88.7 2.19 <0.05
Waist circumference, cm 75.3 0.17 67.1 0.21 <0.05
Abdominal circumference, cm 94.3 4.85 86.5 3.97 <0.05
Hips circumference, cm 99.1 3.72 92.4 3.76 <0.05
Thigh circumference, cm 57.6 2.87 53.5 0.22 <0.05
Shoulder circumference, cm 28.1 1.46 26.9 1.05 >0.05
Lower leg circumference, cm 37.1 1.25 34.8 2.11 <0.05
Chest expansion, cm 5.2 1.33 7.8 1.16 <0.05
Waist index, arb. un. 2.3 0.16 2.7 0.18 <0.05
Abdominal index, arb. un. 1.8 0.04 1.9 0.04 <0.05
Thigh index, arb. un. 2.8 0.14 3.0 0.16 <0.05
Shoulder index, arb. un. 6.3 0.22 6.2 0.23 >0.01
Resting HR, bpm 75.4 4.98 63.2 2.34 <0.05
BPsyst, mm Hg 115.7 6.24 105.1 4.38 <0.05
BPdiast, mm Hg 75.0 3.27 67.0 5.41 <0.05
BPav, mm Hg 86.3 5.42 78.7 4.76 <0.05
Rate pressure product, arb. un. 83.6 6.34 65.4 4.27 <0.05
Stange test, s 32.8 7.39 50.4 5.88 <0.05
Genche test, s 19.1 4.31 27.5 2.72 <0.05
Ruffier index, arb. un. 10.7 1.85 8.5 1.04 <0.05
Adaptation capacity, arb. un. 3.4 0.04 2.6 0.03 <0.05

to-waist ratio by 8.3 % (p < 0.05), height-to-abdomen ratio 
by 10.9 % (p  <  0.05), and height-to-thigh ratio by 8.3 % 
(p  <  0.05). Chest expansion after the completion of the 
program increased by 50.0 % (p < 0.05). 

The functional status was also improved that is indicated 
by a decrease in the resting heart rate by 16.2 % (p < 0.05), 
a decrease in blood pressure by 9.2 % – 10.7 % (p < 0.05), 
an increase in breath-holding times by 44.0 % – 53.7 % 
(p < 0.05), and decrease in adaptive capacity by 23.5 % (p < 
0.05) that suggest reduced risk of cardiovascular disease.

Physical work capacity indicators increased significantly: 
response of the cardiovascular system to the dynamic exercise 
load improved by 20.6 % (p < 0.05). Significant positive 
changes were observed in the motor development indicators 
(Table 6). Strength and weight training exercises resulted 
in an increase in strength by 32,2 % (р < 0.05), in speed by 
27.2 %, in speed-strength endurance and strength endurance 
by 31.5 % and 49.1 %, respectively (р < 0.05).

The stretching exercises contributed to improved 
functional condition of the muscles and their nutrition, as 
well as to increased flexibility (by 63.7 %, p < 0.05). 

The assessment with the Kontreks-2 scoring system 
(Table  7) showed that the individual level of physical 
condition in the most of the women at the beginning of the 
experiment was below average. At the end of the study, we 
observed an improvement in the level of physical condition 
of women by an average of 32.6 % (p < 0.05).

The initial and final levels of balance performance were 
evaluated with six motor tests using stabilography in the 
group of women who participated in the exercise program 

for 2 years (Table 8). The use of general exercises with 
higher coordination requirements contributed to significant 
improvements in balance control ranged from 94.0 % to 
65.6 % (p < 0.05). 

We recorded a decrease in the number of balance losses 
and an improvement in balance control when performing 
complicated motor tasks.

At the end of the training experiment, there was a 
significant (p < 0.05) decrease in the maximum amplitude of 
trunk sway, resulted in the corresponding positive changes 
in the ground reaction forces. Balance control has improved 
in the stance with the head extended backward that indicates 
an improvement in spatial orientation. Improvements in the 
Romberg test were the most substantial. There was a significant 
(p < 0.05) decrease in the average and maximum range of 
sway in the sagittal and frontal planes when performing the 
test of standing on the toes with eyes closed. However, it 
should be noted that inconsistent performance of balance 
exercises in training sessions does not bring the desired effect. 
It is necessary to perform balance exercises regularly and to 
monitor the changes in balance control using special tests.

Discussion

The feasibility of using factor analysis of physical indica-
tors to determine the relationships among variables and to re-

Table 6. Changes in motor development of young women 
(n=62) 

Test, motor task
Before  

experiment
After  

experiment p
X ± s X ± s

Flexibility test: bending 
forward at the waist with 
the knees locked in the 
straight position with the 
zero mark at the level of the 
feet, cm

10.2±2.19 16.7±2.48 <0.05

Reaction time ruler test, cm 24.6±3.44 17.9±1.65 <0.05
Vertical jump test, cm 25.4±2.87 33.4±4.15 <0.05
Straight leg lift in a supine 
position test, max number 
of lifts performed during 
20 s

10.8±1.76 16.1±1.41 <0.05

Push-up test, number of 
push-ups performed during 
30 s

14.3±5.36 18.9±3.22 <0.05

Kontreks-2 total score, 
points 156.4±28 207.4±18 <0.05

Table 7. Distribution of the women by physical condition at 
the beginning and at the end of the pedagogical experiment, 
% (n=62)

Time of 
assessment High 

Higher 
than 

moderate
Moderate  

Lower 
than 

moderate
Low 

At the beginning 
of the study

0.0 9.7 19.4 56.5 14.4

At the end of the 
study

6.5 27.4 53.2 12.9 0.0
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duce the number of variables needed to describe the data has 
been confirmed in a number of studies (Galan et al., 2019a, 
Yarmak et al., 2019). The analysis of the factor structure of 
women’s physical condition confirmed that physical develop-
ment play an important role among the factors determining 
the physical condition (Goncharova et al, 2020, Gurieieva 
2014). Our data are consistent with the reported data (Peter-
man et al., 2019) that showed the importance of the indica-
tors of the functional state of the cardiorespiratory system, 
coordination abilities, and physical fitness. The relationships 
between indicators of physical development, functional sta-
tus, and coordination abilities have been confirmed (Güler 
& Yüksek & Göksu, 2020; Podrigalo, et al., 2019). We used 
the data of factor analysis to select the most informative cri-
teria for the effectiveness of the proposed health-enhancing 
exercise program. The similar approaches were taken in the 
studies of Goncharova et al. (2020) and Yarmak et al. (2018).

To improve the physical condition of young women, a 
wide range of health-enhancing exercises have been pro-
posed (Chukhlantseva, 2020, Kashuba et al., 2020). For ex-
ample, a positive effect was achieved with the use of aerobic 
(Barranco-Ruiz, 2020) and strength exercises (Beqa et al., 
2019, Zhygalova, 2003) as well as of “Smart Body” programs 

Table 8. Changes in postural stability of women, n=62

No. Motor  
tests

Average amplitude of trunk sway 
X ± s

Maximum amplitude of trunk 
sway 
X ± s

Frequency of sway 
X ± s

Planes of motion
S F S F S F

1

Romberg test
BE 5.7±0,54 6.7±0.15 17.2±4.26 20.3±4.18 7.4±0.58 7.6±0.75
AE 3.2±0.18 4.1±0.09 9.1±1.28 11.2±2.04 4.2±0.23 4.5±0.21
р <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2

Sharpened Romberg test
BE 6.8±0.45 6.5±0.27 17.3±0.51 23.4±0.42 3.9±0.27 4.3±0.26
AE 4.2±0.37 4.3±0.13 11.5±0.38 15.2±0.21 2.1±0.12 2.4±0.13
р <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

3

Standing on the toes
BE 14.9±1.47 13.7±0.87 18.5±2.45 17.4±3.43 4.6±0.35 3.3±0.44
AE 10.1±0.85 9.1±0.38 13.1±2.04 12.2±3.07 2.1±0.21 2.9±0.41
р <0.05 <0.05 <0.05 <0.05 <0.05 >0.05

4

Standing on the toes with eyes closed

BE 28.4±2.43 24.1±2.33 41.3±3.74 29.7±2.19 2.8±0.13 2.4±0.29
AE 20.2±1.76 16.2±1.42 28.1±1.96 20.1±1.27 2.5±0.09 2.2±0.07
р <0.05 <0.05 <0.05 <0.05 >0.05 >0.05

5

Standing with the head extended backward
BE 15.8±2.43 12.0±2.63 21.3±2.37 18.7±2.63 2.8±0.43 2.4±0.31
AE 10.7±1.51 10.9±1.28 15.2±1.64 12.4±1.42 2.4±0.22 2.2±0.12
р <0.05 >0.05 <0.05 <0.05 >0.05 >0.05

6

Flamingo test
BE 22.7±3.14 25.4±3.42 26.3±3.53 29.9±3.34 4.7±0.81 5.7±0.62
AE 16.2±2.17 18.1±1.25 20.2±1.31 22.4±1.73 4.1±0.52 5.2±0.41
р <0.05 <0.05 <0.05 <0.05 >0.05 >0.05

Note: BE – before the experiment; AE – after the experiment; S – sagittal plane; F – frontal plane

(Kashuba et al., 2020, Özcan et al., 2018). According to 
Ivaschenko et al. (2008), the predominance of aerobic exer-
cise in the workouts results in a significant increase in overall 
endurance and some indicators of the functional state of the 
cardiovascular system, but significantly less improvement in 
other fitness components. In contrast, performing a program 
with a predominance of strength exercises and “Smart Body” 
programs was accompanied with a significant improvement 
in a number of indicators of development of muscle groups 
and joint mobility. According to Ivaschenko et al. (2008), the 
most effective is a combined approach. The effectiveness of 
using combined exercise programs for people of various ages 
has been demonstrated in the studies of Galan et al. (2019b) 
and Zhygalova (2003). Ivaschenko et al. (2008) found that 
the most optimal training mode is a mixed physical activity 
that combines mainly aerobic exercises with anaerobic ones, 
which are performed in the form of short repetitions. Stud-
ies have shown that this training mode provides a significant 
increase in physical and functional fitness (Andrieieva et al., 
2019a, Kozhokar et al., 2019).

The importance of monitoring balance control in women 
of different ages is pointed out by Olchowik et al. (2020). 
Tavares et al. (2019) substantiated the use of exercise with 
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a predominant focus on improving balance ability in exer-
cise programs for middle-aged women. Coordination of the 
vertical position of the body in the standing position is an 
indicator of the functional state and health of an individual 
(Boloban et al., 1999). Direct relationships among physical 
development, physical fitness, and the function of the ves-
tibular sensory system have been established (Truszczynska-
Basza et al., 2015).

Summarizing the available approaches for designing ex-
ercise programs for young women, we have proposed a com-
bined approach to program design. The designed program 
included a balanced ratio of aerobic and strength training, 
stretching, and coordination exercises. The effectiveness of 
the program was evaluated according to the indicators iden-
tified in the factor analysis. We observed an improvement in 
the physical condition of young women who participated in 
the program. Our results support and corroborate the results 
of previous studies on the effectiveness of combined programs 
for improving coordination skills (Truszczynska-Basza et al., 
2015), the functional state of the cardiorespiratory system 
(Baker et al., 2020), physical development (Vysotskaya et al., 
2020; Goncharova et al., 2020), and physical fitness (Galan 
et al., 2019b). The findings of our study are consistent with 
the data of Yarmak et al. (2019) about the beneficial effects of 
exercise training. 

Conclusions

Evaluation of the effectiveness of the combined fitness 
program revealed noticeable positive long-term effects on 
the level of physical condition, morphological status, health 
status, and general well-being of young women. The results of 
the study can be useful for fitness professionals when choos-
ing and developing new health-enhancing exercise programs 
for young women.

The studies showed positive changes in the physical con-
dition of young women who participated in the program. 

In conclusion, we note that designing of a specially or-
ganized physical training aimed at improving the health of 
various population groups, in particular of women, is associ-
ated with the need to use a variety of means and a wide range 
of methods. This is dictated, on the one hand, by the interests 
of people of different ages and levels of fitness and physical 
condition, and, on the other hand, by the specificity of the 
impact of physical exercises on the body. 
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Метою даного дослідження було оцінити ефектив-
ність комплексної програми вправ, спрямованої на поліп-
шення фізичного стану молодих жінок.

Матеріали та методи. У дослідженні взяли участь 
62 здорові жінки (середній вік 29,4 роки). Методологія до-
слідження включала оцінку більше 50 показників (антро-
пометричні показники, фізичні і рухові якості, функціо-
нальний стан серцево-судинної і дихальної систем і т. д.). 
Аналіз даних проводили з використанням таких методів 
статистики: описові статистики, дисперсійний і факторний 
аналіз. Структуру фізичного стану жінок визначали за до-
помогою факторного аналізу.

Результати. Показники фізичного розвитку мали най-
більший внесок (33,4 %) в загальну дисперсію характерис-
тик фізичного стану учасників дослідження. Другий фак-
тор, пов’язаний з функціональним станом і показниками 
фізичного стану, склав 21,6 %, третій фактор, пов’язаний з 
координаційними здібностями, склав 19,8 %, а четвертий 
фактор, пов’язаний з фізичною підготовкою, склав 10,3 % 
від загальної дисперсії. Ці чотири фактори в сумі поясню-
вали 85,1% загальної дисперсії. 35 показників, відібраних за 
допомогою факторного аналізу і характеризують фізичний 
стан жінок, використовували в якості критеріїв ефектив-
ності запропонованої фітнес-програми. Участь у фітнес-
програмі істотно вплинула на морфологічний статус жі-

нок. Маса тіла знизилася на 5,6 % (р < 0,05), індекс Кетле 
зменшився на 11,2 % (р < 0,05), а також зменшилися обхват-
ні розміри: відношення довжини тіла до обхвату талії на 
14,8 % (р < 0,05), відношення довжини тіла до обхвату живо-
та на 5,3 % (р < 0,05) і відношення довжини тіла до обхвату 
стегон на 6,7 % (р < 0,05). Відзначено істотне поліпшення 
функціональних показників серцево-судинної системи, в 
тому числі ЧСС в спокої, яка знизилася на 16,2 % (р < 0,05). 
Час затримки дихання після вдиху (тест Штанге) і після 
видиху (тест Генчі) збільшився на 44,0 % – 53,7 % (р < 0,05). 
Позитивні статистично значущі зміни (р < 0,05) спостеріга-
лися в показниках фізичної підготовленості жінок. М’язова 
сила збільшилася на 32,3 % (р < 0,05), швидкісна і силова ви-
тривалість і швидкісна витривалість збільшилися на 31,5 % 
і 49,1 % відповідно (р < 0,05). Використання спеціальних 
вправ для розвитку координаційних здібностей позитивно 
вплинуло на функцію рівноваги, проба Ромберга покращи-
лася на 94,0 % при р < 0,05, а тест «Фламінго» на 65,6 % при 
р < 0,05.

Висновки. Оцінка ефективності комплексної фітнес-
програми виявила достовірні позитивні довгострокові ефек-
ти впливу на рівні фізичного стану, морфологічного статусу, 
стану здоров’я і загального самопочуття молодих жінок.

Ключові слова: програма, фітнес-тренування, фізич-
ний стан, молоді жінки
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