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Abstract
Purpose. To assess the impact of the corrective and preventive program on the biogeometric profile of 

women aged 41-45 for the further development of the concept of physical culture and sports 
rehabilitation for women in the second period of mature age at risk of developing cardiovas-
cular diseases.

Material & Methods. The study was conducted at the Profizio Medical Center in Kharkiv, which or-
ganizes a “Women's Health School.”Women aged 41-45 were divided into groups at their own 
request: OG (n=15) and CG (n=16). The programs differed in their psychocorrection methods, 
and the women in the CG did not perform myofascial release using a massage roller. 

Results. Before the experiment, the stoop index values in the main group ranged from 65% to 
80%, meaning that none of the participants had a normal posture. The dynamics of changes 
showed an increase in the stoop index in almost all participants, indicating an improvement 
in the position of the shoulder girdle and a decrease in the severity of deformation. In women 
in the control group before the experiment, the stoop index ranged from 72% to 86%. After 
completing the program, these ranges remained unchanged; none of the participants achieved 
improvement or transition to another category. The dynamics of the cervical spine curvature 
depth index in groups of women aged 41-45 before and after the experiment also indicate 
changes only in the main group. After completing the program, all participants in the main 
group showed an increase in the depth of the cervical curve, which ranged from 4.1 to 4.7 cm, 
i.e., the values were noticeably closer to normal. No changes were recorded in the women in 
the control group.

Conclusions. After completing the program, all participants in the main group showed a reduction in 
stooped posture and an improvement in cervical curvature to normal values. It strengthens 
the muscles of the cervical and thoracic spine, improves muscle tone and elasticity, and re-
duces functional limitations.Classes based on the author's corrective and preventive program 
contributed to the normalization of the functional state of the cervical spine and the restora-
tion of its natural shape in all participants of the main group aged 41-45 years. No changes in 
dynamics were observed in women in the control group, which emphasizes the advisability of 
using targeted rehabilitation measures to optimize posture.
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Introduction
Common features of the second period of 

adulthood are the onset of age-related changes 
in the musculoskeletal system, decreased liga-
ment elasticity, reduced strength and endurance 
of the back and abdominal muscles. Age-related 
changes in the intervertebral discs occur, affect-
ing posture. Due to physical inactivity, excess 
weight, and emotional stress, women often de-
velop compensatory deviations (Lorbergs, 2017; 
Lazko, 2021; Asauliuk, 2023; Kozlovska, 2023; 
Kashuba, 2025). 

The biogeometric profile of the posture of 
women in the second period of middle age is 
characterized by age-related increase in thoracic 
kyphosis, asymmetries of the trunk and shoulder 
girdle, decreased muscle tone, possible scoliosis 
changes, and functional disorders of the spinal 
stabilization system. It has been proven that the 
biogeometric profile of posture in this category of 
women has a direct and indirect impact on the de-
velopment of cardiovascular diseases (Silva, 2023; 
Kashuba & Ruban, 2025; Fedynak & Vypasyak, 
2025). Incorrect posture restricts respiratory and 
circulatory function, causes congestion, and in-
creases the risk of arterial hypertension. Posture 
is a factor that modulates the development of car-
diovascular diseases through respiratory, hemod-
ynamic, vegetative, and motor links. We consider 
the condition of the musculoskeletal system to be 
one of the indicators of women’s overall physical 
health, on which their physical activity and mo-
bility depend. Changes in posture, disturbances 
in the physiological curves of the spine, and the 
development of deformities not only reduce mo-
tor function but can also lead to pain, discom-
fort, circulatory disorders, and a decline in overall 
health (Carini, 2017; Harvey, 2020; Ruban, 2021; 
Samoiluk, 2025; Grygus, 2025). It is particularly 
important to study these parameters in women in 
the second period of middle age, as it is during 
this period that age-related changes in the mus-
culoskeletal system often occur, associated with 
a decrease in physical activity, the influence of 
hormonal changes, and the development of de-
generative-dystrophic processes. The significance 
of the biogeometric profile of posture is shown in 
Fig. 1.

Figure 1. Diagram of the influence of the bio-
geometric profile of posture on the risk of devel-
oping cardiovascular diseases

The results of our preliminary study showed 
that in the second period of adulthood, the bio-
geometric profile of posture is characterized by a 
certain tendency toward stooping, which is more 
pronounced in women aged 41–45 than in women 
aged 36–40. The depth of the cervical spine cur-
vature was also less in women in the older group, 
indicating an increase in physiological posture 
disorders, as well as fluctuations in cardiovascu-
lar system parameters (Kashuba & Ruban, 2025). 

There is a lack of research in scientific litera-
ture on the development and implementation of 
corrective and preventive programs for restoring 
the biogeometric profile of posture and the func-
tional state of the cardiovascular system in wom-
en in the second period of mature age. 

Тhe purpose of the study – to assess the 
impact of the corrective and preventive program 
on the biogeometric profile of women aged 41-
45 for the further development of the concept 
of physical culture and sports rehabilitation for 
women in the second period of mature age at risk 
of developing cardiovascular diseases. 

Material and Methods 
Participants
The study was conducted at the Profizio Med-

ical Center in Kharkiv, which organizes a “Wom-
en’s Health School.” A total of 47 women aged 
36-45 participated in the study. The selection cri-
terion was the presence of modified risk factors 
for cardiovascular disease. All respondents were 
informed about the scientific study and provided 
written consent to participate in the study. The 
confidentiality of information about the partic-
ipants was ensured by explaining that all data 
would be anonymous and used for research pur-
poses. 

Ethics Statements
The study was conducted in compliance with 

all relevant national regulations and institution-
al policies, the principles of the Declaration of 
Helsinki adopted by the General Assembly of the 
World Medical Association (1964-2000), and the 
Council of Europe Convention on Human Rights 
and Biomedicine (1997).

Study design
Posture was examined in the frontal and sag-

ittal planes using the REEDCO posture scale. The 
REEDCO (Reedco Posture Scale) is one of the 
most well-known methods for qualitative and 
quantitative assessment of posture in the frontal 
and sagittal planes. The scale includes 10 crite-
ria that are assessed in points: 5 criteria in the 
frontal plane (symmetry of the head, shoulders, 
shoulder blades, pelvis, knees) and 5 criteria in 
the sagittal plane (position of the head, thoracic 
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kyphosis, lumbar lordosis, abdomen, legs/knees). 
Interpretation of results: 17-20 points – correct 
posture; 13–16 points – minor deviations; 9–12 
points – significant deviations; less than 9 points – 
pronounced posture disorders. 

The depth of the physiological cervical curve 
(cervical point) was measured using the method 
developed by Z.P. Kovalkova. With correct pos-
ture, the depth of the cervical curve of the spine 
is within the range of 5-5.5 cm. 

The study was conducted in two stages. The 
first stage was a transformative pedagogical ex-
periment involving women aged 36-40 (n=16), 
which lasted 3 months. The “Women’s Health 
School” used an author’s corrective and preven-
tive program. The women performed therapeutic 
exercises aimed at stretching and strengthening 
the muscles of the trunk and limbs; exercises 
for the muscles that stabilize the spine; a set of 
McGill exercises; and flossing. Specialists from 
the Women’s Health School held talks on the need 
to change their lifestyle, aimed at motivating and 
directing women towards physical activity in the 
context of preventing cardiovascular disease; 
they taught women how to perform breathing 
and relaxation exercises and myofascial release 
using a massage roller. Three times a week, un-
der the supervision of a physical education and 
sports rehabilitation specialist, women engaged in 
training walks. A psychologist taught women ex-
ercises using the Shulz method. With the help of 
an online calorie calculator, women monitored the 
calorie content of their food. The use of the au-
thor’s corrective and preventive program signifi-

cantly improved the biogeometric profile indica-
tors on the REEDCO posture scale and the change 
in the depth of the spine curvature according to 
the method of Z.P. Kovalkova (p<0.05) (Kashuba 
& Ruban, 2025). 

Stage two: women aged 41-45 were divid-
ed into a main group (n=15) and a control group 
(n=16) at their own request. The main group (MG) 
followed the author’s program, while the control 
group (CG) followed the Profizio program. The 
programs differed in their use of various methods 
of kinesiotherapy and psychocorrection, and the 
women in the control group did not perform myo-
fascial release using a massage roller. 

Statistical analysis
Statistical processing of the obtained results 

was performed using the statistical software 
package Statistica 13.0. Descriptive statistics 
were obtained, which included calculations of 
the arithmetic mean (M), standard deviation (s), 
standard error of the mean (m), median (Me), 
minimum (min) and maximum values (max), as 
well as quartiles of distributions (25%, 75%). 
To compare independent samples, the t-value of 
Student’s criterion for paired samples was used; 
the level of reliability of changes (p) was deter-
mined by the following critical values: t_kr(15; 
0.001)=4.07. 

Results
Analysis of changes in the stoop index al-

lowed us to record shifts in the posture of partici-
pants in the main group after the implementation 
of the corrective and preventive program (Fig. 2). 

Stooping index before
Stooping index after
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Figure 2. Individual stoop indices of women aged 41–45 from the main (n=15) and control (n=16) groups 
before and after the experiment, where the solid line represents before the experiment, the dotted line represents 
after the experiment, the horizontal lines indicate the upper limits of the posture assessment, and the marks Pn 
represent the code of the study participant.
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As can be seen from the graph, almost all par-
ticipants in the main group showed an increase 
in the stoop index, indicating an improvement in 
the position of the shoulder girdle and a reduc-
tion in the severity of the deformity. Before the 
experiment, the stoop index ranged from 65% to 
80%, meaning that none of the participants had 
normal posture. In 20% of women, the index was 
below 70% (severe stoop). Another 60% had val-
ues between 70% and 75%, and only 20% were 
in the range of 76% to 80%, which corresponded 
to the borderline condition. After the experiment, 
none of the participants had an index below 75%. 
All values increased and ranged from 75% to 
85%, which, according to the classification, cor-
responds to a tendency to stoop. Thus, after the 
program was implemented, the index limits shift-
ed by 6-15% towards the norm, and in 86.6% of 
women, the values reached the 81–85% range. 
Two more participants (13.4%) remained at 80%, 
i.e., at the upper limit of the borderline condition.

In the CG before the experiment, the stoop 
index values ranged from 72% to 86%. Half of the 
participants were in the 76–80% range, 37.5% 
were in the 81-85% range, another 6.25% were 
in the 70–75% range, and only one woman had a 
normal score above 85%. 

After completing the program, these ranges 
remained unchanged; none of the participants 
achieved improvement or transitioned to another 
category. This fact is clearly visible in the graph, 
where the before and after lines almost complete-
ly coincide, demonstrating the consistency of re-
sults when using the traditional approach. Thus, 

we have a marked increase in stoop indices in 
women with MG and a shift towards a better pos-
ture category. At the same time, the absence of 
changes in the CG further justifies the use of a 
comprehensive author’s program as an effective 
tool for correcting posture disorders in women 
aged 41-45. The indicators of the depth of the 
cervical spine curvature in groups of women aged 
41-45 before and after the experiment also indi-
cate changes only in the CG (Fig. 3).

No changes were recorded in the CG women. 
The values of the cervical curvature depth after 
the experiment remained unchanged – from 2.5 
to 3.5 cm, which makes the traditional health pro-
gram for correcting the cervical curvature depth 
insufficiently effective.

As we can see, classes based on the author’s 
program contributed to a reduction in stooping, 
normalization of the functional state of the cervi-
cal spine, and restoration of its natural shape in 
all participants from the MG aged 41-45 years. No 
dynamics were observed in the CG, which empha-
sizes the advisability of using targeted rehabilita-
tion measures to optimize posture.

Regarding the analysis of changes in quan-
titative indicators, it was appropriate to use the 
Wilcoxon criterion in the MG to assess their relia-
bility, while in the CG all indicators were normally 
distributed, i.e., they needed to be compared us-
ing the t-criterion. 

Having done this, we found that the changes 
in the MG were statistically significant (Table 1). 

Before the experiment, the average stoop in-
dex in the main group was 72.87±4.09%, which 
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Figure 3. Depth of the cervical spine curvature (in cm) in women aged 41-45 from the main (n=15) and con-
trol (n=16) groups before and after the experiment, where the solid line – before the experiment, dotted line – 
after the experiment, horizontal line indicates normal limits, marks Pn – code of the study participant.
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corresponded to a pronounced stoop according 
to the classification scale. The median was 74%, 
and the minimum was 65%, which indicated the 
prevalence of posture disorders in this group. Af-
ter the experiment, this indicator increased to 
81.80±2.46% (by 8.93%), and the median value 
reached 82% (p<0.01). That is, a transition from 
a pathological state to a zone of susceptibility to 
stooping or even normality was recorded, indicat-
ing objective improvements in posture.

The depth of the cervical curve in women 
with MG also increased from 3.35±0.30 cm to 
4.33±0.20 cm (an average of 0.98 cm or 29.28% 
of the initial level), which corresponded to a sta-
tistical significance level of p<0.01. At the be-
ginning and end of the experiment, none of the 
participants had normal values (5-5.5 cm), but 
after completing the program, the indicators were 
significantly closer to normal. The increase in av-
erage, minimum, and maximum values, as well as 
the decrease in data dispersion, indicated a stable 
effect of posture correction in the participants.

In the control group, all indicators remained 
unchanged: the stoop index remained stable at 
80±3.65%, and the depth of the cervical curve 
was 3.02±0.34 cm with no signs of dynamics, 
demonstrating the absence of a positive effect 
from the use of traditional health-improving tech-
niques.

Thus, the author’s corrective and preventive 

program provided statistically significant and clin-
ically important improvements in the biogeomet-
ric profile of posture in women aged 41-45 who 
had musculoskeletal disorders. At the same time, 
the use of the traditional program in the control 
group proved ineffective in changing posture.

Discussion
A systematic analysis of the literature con-

firms the authors’ (Kashuba V., Samoiliuk O. et. 
al. 2025) opinion that in recent years there has 
been increased interest among specialists in the 
diagnosis of a growing number of posture disor-
ders, diseases of the musculoskeletal system, and 
the systematic and quantitative assessment of the 
degree of existing motor dysfunctions in humans. 

In the course of the study, scientists con-
firmed (Alkhawajah et al., 2025) that the level of 
the biogeometric profile of women’s posture has a 
significant impact on physical fitness. In particu-
lar, the authors observed better physical fitness in 
women with a high biogeometric posture profile 
compared to women with scoliosis and a low bio-
geometric profile.

The aim of the study (Wang H. Gao et. al. 
2022) was to investigate which postures lead to 
chronic sympathetic activation and may affect 
the cardiovascular and autonomic nervous sys-
tems. In a pilot study, the authors demonstrated 
that regular and moderate physical activity im-

Table 1. Dynamics of biogeometric profile indicators in women aged 41–45 from the main (n=15) 
and control (n=16) groups during the experiment

Testing 
time

Statistical 
indicators

Biogeometric posture profile indicators
Main group Control group

Stoop index, 
%

Depth of spinal 
curvature in the 

cervical region, cm

Stoop index, 
%

Depth of spinal 
curvature in the 

cervical region, cm

Before the 
experiment

М 72,87 3,35 80 3,02
s 4,09 0,30 3,65 0,34

min 65 3 72 2,5
max 80 4 86 3,5
25% 70 3 76,5 2,8
Ме 74 3,5 80 3

75% 75 3,5 82 3,35

After the 
experiment

М 81,80 4,33 80 3,02
s 2,46 0,20 3,65 0,34

min 75 4,1 72 2,5
max 85 4,7 86 3,5
25% 81 4,1 76,5 2,8
Ме 82 4,3 80 3

75% 84 4,5 82 3,35

Reliability of 
changes

t - - - -
Z –3,414 –3,413 - -
р p<0,01 p<0,01 - -

© 2025 Ruban et al.
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proves the functioning of the cardiovascular and 
autonomic nervous systems, but few studies that 
have examined the effect of posture changes dur-
ing movement on the functioning of the heart and 
autonomic nervous system. 

Research (Fathima et al., 2024). expanded 
the knowledge about the relationship between 
heart rate variability and posture in people who 
lead a sedentary lifestyle. The results of the study 
showed that changes in posture led to vegetative 
adjustments in the parasympathetic and sympa-
thetic nervous systems, as indicated by the differ-
ence in heart rate variability parameters. In other 
words, prolonged sitting can have negative con-
sequences for cardiovascular health.

We agree with the authors (Quintero Santofi-
mio et al., 2023), who concluded in their work 
that reducing sedentary behavior to less than 3 
hours and promoting proper sitting posture (re-
ducing forward leaning and sitting with a straight 
back) can improve autonomic function and should 
be a key focus of future ergonomic interventions. 

The results of this study (Sureshbabu et al., 
2025) are consistent with the theoretical un-
derstanding that posture can affect autonom-
ic function. Poor posture, commonly referred to 
as “text neck,” is associated with an imbalance 
in cardiac autonomic regulation, specifically an 
increase in sympathetic nervous system activity 
and a decrease in parasympathetic modulation, 
as measured by heart rate variability. The authors 
confirm the growing body of literature suggest-
ing that poor posture alignment, especially of the 
head and neck, may contribute to autonomic im-
balance. This study provides compelling evidence 
that when developing a program for middle-aged 
women with changes in their biogeometric profile, 
more attention should be paid to therapeutic ex-
ercises for the cervical spine. 

Based on an analysis of the results of the work 
of scientists (Sepehri et al., 2024), it can be con-
cluded that performing therapeutic exercises in 
the form of strength exercises, stretching, shoul-
der exercises, and incredibly complex exercises 
that affect all muscles can be effective in reduc-
ing forward head posture, “text neck,” slouching 
shoulders, and thoracic kyphosis.

Conclusions
The overall level of the biogeometric profile 

of the posture in the women studied before the 
implementation of the corrective and preventive 
program showed significant changes. The differ-
ence between the programs for women in the 
main and control groups was the different meth-
ods of kinesiotherapy and psychocorrection, and 
the women in the control group did not perform 
myofascial release using a massage roller.

The dynamics of the stoop index in women 
in the experimental group indicated an improve-
ment in the position of the shoulder girdle and a 
decrease in the severity of the deformity. In the 
control group, these limits remained unchanged 
after the completion of the program; none of the 
participants achieved improvement or transition 
to another category.

After completing the program, all participants 
in the MG showed an increase in the depth of the 
cervical curve, i.e., the values approached the 
norm. The strengthening of the muscles of the 
cervical and thoracic spine, improvement in mus-
cle tone and elasticity, and reduction in function-
al limitations provided by the author’s program 
made the tendency toward restoration of physio-
logical curves evident, although the normal value 
(5-5.5 cm) was not achieved. Classes based on 
the author’s program contributed to a reduction in 
stooped posture, normalization of the functional 
state of the cervical spine, and restoration of its 
natural shape in all participants with MG aged 41-
45 years. No dynamics were observed in the CG, 
which emphasizes the advisability of using target-
ed rehabilitation measures to optimize posture.

Prospects for further scientific research 
are related to the analysis of the dynamics of car-
diocirculatory parameters based on the results of 
the formative experiment.
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