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Abstracts

Introduction. The development of the concept of corrective and preventive technologies in the process
of health fitness classes for women of the first period of mature age with different states of biomechanics of
the spatial organization of the body is an extremely urgent and multifaceted problem, covering the section
of biomechanics, physiology, sports medicine and pedagogy.

The purpose of the study is to determine the biological prerequisites for developing the concept of
corrective and preventive technologies in the process of health fitness classes for women of the first period
of mature age with different states of biomechanics of the spatial organization of the body.

Research methods: theoretical analysis and generalization of literary sources; photography and posture
analysis, pedagogical experiment, methods of mathematical statistics.

Results. Factor analysis was carried out on the basis of the matrix of intercorrelations of somatometric
indicators (weight and body length, chest circumference (CC), shoulder, waist, pelvis, thigh and shin girths
and their relative values with respect to body length, Quetelet, Rohrer, Pignet indices, waist circumference
and hip circumference (CTC), joint hypermobility, the level of the biogeometric profile of posture (in the
sagittal, frontal planes and as a whole) and the results of physical fitness tests. The factor analysis procedure
was carried out using the principal component method to identify the main data structures. Factor analysis
showed significant relationships between the biogeometric profile of posture, joint hypermobility, level of
physical fitness and anthropometric indicators in women of the first period of mature age. The obtained results
determine the key areas for further implementation of the research results in the practice of health fitness:

individualization of health fitness programs Development of personalized programs is critically important. Taking
into account the unique biomechanical features of the spatial organization of the body of each woman will significantly
increase the effectiveness of the health process, providing a targeted impact on the identified correlations;

priority of correction of posture disorders. Correction of the biogeometric profile of posture is a fundamental
element of achieving optimal physical fitness and maintaining health. Programs focused on improving posture
will contribute to effective injury prevention and improving the quality of life in the first period of adulthood.

The key aspect of transformational activity is the creation and implementation of scientifically based
corrective and preventive technologies. This will allow integrating modern scientific approaches in the
development of health fitness programs aimed at ensuring the long-term health of women in this age category.

Conclusions. Determination of biological prerequisites for the development of the concept of corrective and
preventive technologies in the process of health fitness classes for women of the first period of mature age with
different states of biomechanics of the spatial organization of the body is not just a scientific study, but a critically
important step in transforming scientific knowledge into practical tools that will improve somatic health.

Key words: mature age, biological prerequisites, musculoskeletal system, posture, biogeometric profile,
functional assessment of movements, physical fitness, corrective and preventive technologies, health fitness.
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Beryn. Pospo0ka koHLeNLii KOpeKLIHHO-NPOQLIAKTHYHIX TEXHOIOT1H y IPOLEC 3aHSTh 0310POBYMM
(hiTHECOM s XKIHOK [EPLIOTO MEPioAy 3piforo Biky 3 PISHUM CTaHOM 0i0OMEXaHiKH IPOCTOPOBOI Oprai-
3amii Tina — e HaJ3BUYaifHO aKTyajbHa Ta OaraTorpaHHa mpoodiema, 0 OXOIUTIOE IEPETHH OiOMeXaHiKu,
¢izionorii, CIOPTUBHOT MEIUIIMHY Ta MEATOTIKH.

Mera fociigkeHHs] — BU3HAUUTH O10JIOTi4HI MEPEeAyMOBU PO3POOKH KOHIIEMIIIi KOpEKIiifHO-Tpodi-
JMAKTHYHEX TEXHOJOTIH y MPOIEC] 3aHATh 030POBYNM (ITHECOM I XKIHOK IEPIIOro Mepiofy 3piioro
BIKY 3 PISHMM CTaHOM GiOMEXaHiKH IPOCTOPOBOI OpraHisaLlii Tima.

Metonu nociixkennsi: TOpETHIHMIT aHANI3 | y3aralbHCHHA JITEPATYPHHX Jukepen; (oTosiioMKa
i aHaIIi3 OCTaBH, NIE/IATOTIYHAI EKCIIEPUMEHT, METO/I MaTeMAaTHHOI CTATHCTHKH.

Pesyabrarn. (DaKTopHI/II/I aHaJIi3 IPOBOJUBCS HA OCHOBI MAaTPHIIi IHTEPKOPEIALIIH COMATOMETPUIHIX
TOKA3HUKIB (MACH Ta JOBKUHHU Tilla, OKPYKHOCTI I'PY/IHOI KIITHHH, 00XBATH ILIe4a, Tallii, Ta3a, CTerHa Ta
TOMIJIKA Ta iXHi BIIHOCHI 3HAYEHHs WOJ0 JOBKUHM Tina, iHxekcn Kere, Popepa, HIHB€ 06XBaTy Taii
it obxsary CTerOH) rinepMoOiTbHOCTI CyII00iB, PIBHS CTaHY 610F60M6TpI/I‘IHOFO npoqmno nocrasu (y
cariTanbHii, y GpoHTaIbHI MIOMKHAX Ta 3arajioM) Ta Pesy/IbTaTiB BUKOHAHHS TECTIB Ha (Di3HUHY ITia-
rotosieHicTs. [Ipoueaypa pakropHoro anainisy 3nificHioBanacs i3 3acTOCYBaHHSIM METOIY TOJOBHHX KOM-
MOHEHT 14 iIeHTU]iKalii OCHOBHUX CTPYKTYp JaHuX. DaKTOpHHIl aHAIII3 BUSBUB 3HAYHI B3a€MO3B’ A3KH
Mix GioreoMeTpudHHM NpodineM mocrasu, rinepMoOiIbHICTIO CYrI06iB, piBHEM (i3u4HOi miAroToBIE-
HOCTI Ta aHTPONIOMETPUYHUMH MTOKa3HUKaMH Y JKIHOK MEPIIOro Mepioy 3pijioro BiKy.

OtpuMaHi pe3ysIbTaTd OKPECIIOOTh KIFOYOBI HANPSIMK Il TIOAAIIBIIOTO BIPOBAUKCHHS PE3YNIBTATIB
JIOCII/DKEHHS B IPAKTHKY 0310POBYOroO (iTHeCy:

IHMBilyalli3allito porpam 0310poBIOro ditxecy. Pospobka mepcoHani3oBaHHX IIPOrpaM € KPHTHYHO
BaKIMBOKO. BpaxyBaHHs yHiKalbHUX OiOMEXaHIYHHX 0COONMBOCTEI MPOCTOPOBOI OpraHizawii Tina KO-
HOI JKIHKH CYTTEBO Mi/IBUIIMTD €(EKTHBHICTH 0310POBYOIO MPOLECY, 3a0€3MEUyr0uH LieCTPIMOBAHUMI
BIUIMB Ha BUSBJIEHI KOPEIAILIl;

MPIOPUTETHICTH KOpeKii mopymieHs noctaBu. Kopekiis 6ioreomerpuuHoro nmpodinto noctasu € GyH-
JIAMEHTAIILHUM €JIEMEHTOM JUIsl IOCATHEHHs ONTHMAIbHOI (Bi3uuHOi hopmu Ta 30epexkeHHs 310POB’s.
IIporpamu, choKycoBaHi Ha MOKPALIEHH] [0CTABH, CIPUATHMYTb €(EKTHBHIA MpoinakTuui TpasM Ta
T ABULLEHHIO SIKOCTI KHUTTS JKIHOK [EPILOTO NeEPiojly 3piioro Biky.

Kitto4oBuM acriektom TpaHC(opMaLiiHOi AisIbHOCTI € CTBOPEHHS Ta BIPOBAKEHHS HAYKOBO OOIPYH-
TOBAHMX KOPEKUIHHO-PO(LIakTHYHIX TEXHOMOTIH. Lle 103BOMMTH iHTErpyBaTH Cy4acHi HayKOBi IIiaxo-
oy pa31 PO3POOKH IPOrpaM 0310pOBYOrO (iTHECY, CIPIMOBAHHMX HA 3a0€3MEUCHHS JOBIOCTPOKOBOIO
3710pOB’ s JKIHOK 11i€1 BIKOBOT Kareropii.

BucHoBkH. BusHaueHHs 010J0MYHIX [EPeIyMOB PO3POOKHA KOHLETLT KOPEKLIHHO-IPOPLIAKTHIHHX
TEXHOJIOTIi1 Y MPOLEC] 3aHATh 0310POBYMM (iTHECOM JULs XKIHOK NEPLIOTO MEpioy 3pLIOro BIKy 3 PisHUM
CTaHOM OiOMeXaHiKu MPOCTOPOBOI OPraHizallii Tija € He MPOCTO HAYKOBMM JOCIIDKEHHAM, & KPUTHIHO
B&XJIMBHM KPOKOM JIJISI TIEPETBOPEHHS HAYKOBHX 3HAHb Ha MPAKTUYHI IHCTPYMEHTH, SIKi TIOKpAIaTh COMa-
THYHE 3[J0POB’Sl Ta AKICTh KUTTS BHIIE 3a3HAYEHOTO KOHTHHTEHTY.

Kuarouosi ciioBa: 3pinuii Bik, 61010T1UHI IepeyMOBH, ONOPHO-PYXOBUIl amapart, mocraa, 6ioreomMe-
TpudHUA POk, GyHKIIIOHATBHA OIIHKA PYXiB, (i3MYHA MiATOTOBICHICTh, KOPEKIIHHO-TPO(ITaKTHYHI
TEXHOJIOT1i, 03I0pOBUHiA (iTHEC.

Introduction.

The first period of adulthood is unique
because, on the one hand, it is the age of peak
physical development and adaptive capabilities
of the body [7; 20]. On the other hand, it is at
this time that the foundations for future problems
of the musculoskeletal system are laid, often due
to the influence of the modern lifestyle. The first
period of adulthood is often associated with high
levels of stress (career, family, social pressure)
[7; 15; 17]. Chronic stress leads to increased
muscle tone (especially in the cervical-collar
zone, lower back), which worsens posture [13;
19]. At this age, problems with posture are often
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not accompanied by acute pain or the pain is
ignored. Women tend to pay attention to their
health when problems become pronounced or
limiting [9; 14]. The accumulation of dysfunc-
tions, which over time become more stable and
difficult to correct, increases the risk of develop-
ing serious diseases of the musculoskeletal sys-
tem (for example, osteochondrosis, protrusions,
hernias) at an older age [5; 10].

Each woman has a unique biomechanical
profile of the spatial organization of the body
[2]. The state of the biomechanics of the spatial
organization of the body in women in the first
period of mature age is a challenge of the pres-
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ent, since it reflects the cumulative impact of the
modern lifestyle [12; 16; 18].

The solution to this challenge requires a com-
prehensive approach: raising awareness, early
diagnosis, development and implementation of
scientifically based corrective and preventive
technologies in health fitness, as well as encour-
aging the formation of healthy motor habits in
everyday life.

The purpose of the study is to determine the
biological prerequisites for developing the con-
cept of corrective and preventive technologies in
the process of health fitness classes for women
of the first period of mature age with different
states of biomechanics of the spatial organiza-
tion of the body.

Materials and methods of research. Partici-
pants of the study. The study involved 36 women
aged 25-34. The studies were conducted in com-
pliance with the requirements of the Helsinki Dec-
laration of the World Medical Association “Ethical
principles for medical research involving human
subjects”. Research methods. Analysis of literary
sources, pedagogical experiment. Photograph-
ing the biogeometric profile of posture [1]. The
analytical data obtained during the experiment,
reflecting certain types of posture disorders, were
subsequently processed by an orthopedic doctor to
formulate a conclusion about the type of posture
of the experimental women of the first period of
mature age [3; 4; 6]. The planned identification of
the characteristics of physical fitness of women of
the first period of mature age in the study involved
the use of a system of tests — the functional assess-
ment of movements (FMS) [8]. To identify the
most significant factors influencing the state of bio-
mechanics of the spatial organization of the body
and physical fitness of women in the first period
of mature age, factor analysis was performed using
the principal component method with Kaiser nor-
malization and Varimax rotation. Statistically, the
results of the study were processed using IBM
SPSS Statistics 21 software, and graphic material
was prepared in Microsoft Excel.

Results. Factor analysis was carried out on the
basis of the matrix of intercorrelations of somat-
ometric indicators (body weight and length, CC,
shoulder, waist, pelvis, thigh and shin girths and

their relative values relative to body length, Que-
telet, Rohrer, Pignet, CTC indices), hypermo-
bility of the frontal plane joints and in general)
and the results of physical fitness tests. The fac-
tor analysis procedure was carried out using the
principal component method to identify the main
structures of the data. Varimax then performed
rotation to make the results clearer and easier
to interpret. As a result of this approach, two to
four main factors were identified in each group.
Attention was focused on those factors that had
the greatest impact on the overall changeability
of the data, since they turned out to be the most
informative.

Some of the identified factors were bipolar,
which means that they contained opposing influ-
ences, and we considered these factors as an
interaction of opposing forces.

Thus, in a group of women aged 25-29 with
normal posture (n=6), we obtained a structure
that explained 89,7% of all the variability of the
features. This structure consisted of 4 factors
and corresponded to the Kaiser criterion, i.e. the
eigenvalues of these factors were greater than
one (Table 1).

Analyzing the content of the factors, we will
point out that the first of them, “Biogeometric
profile and physical activity” (33.74% of the total
variance of the features), contains two poles. The
positive pole concentrates indicators reflecting
the general state of the biogeometric profile of
posture and physical activity, in particular, joint
mobility and the ability to perform certain physi-
cal exercises. The level of the state of the bioge-
ometric profile of posture, if its values are high,
they indicate a good state of posture, the basis
for any fitness program, which should include
exercises that maintain and improve posture.

The In Line Lung test and the Shoulder
Mobility test show the need to include functional
exercises that support joint mobility. A negative
thigh circumference value indicates the possibil-
ity of excessive thigh size, which may be associ-
ated with fat deposits, and therefore the need to
include cardio and strength training to reduce fat
mass and improve muscle tone.

In general, high values of the factor indicate
better posture and high mobility. While the pole

119



Rehabilitation & Recreation

of negative correlations indicates that excessive
values of the hip circumference may create cer-
tain physical limitations.

Factor 2 “Strength and flexibility of the upper
limbs” (19.26%). It includes the following indi-
cators: shoulder girth, positive values of which
indicate good muscle mass of the upper limbs,
which emphasizes the importance of includ-
ing exercises to support the strength and mus-
cle tone of the upper limbs in training programs
for women aged 25-29 with normal posture. A
positive load of the joint hypermobility indi-
cator indicates excessive joint mobility, which
requires stability and movement control exer-
cises to avoid injury. A negative value of the
push-up test (Trunk Stability Push Up) indicates
insufficient stability or strength of the core and
the need to include exercises to strengthen the
stability of the trunk and shoulder girdle.

Therefore, this factor describes the strength
and flexibility of the upper limbs. High values

for the shoulder girth and joint hypermobility
indicate high strength and flexibility, while neg-
ative values for the push-up test and the shoulder
girth index may indicate weaknesses in the phys-
ical fitness of this category of women.

Thethird factor, Rotational Stability (19.03%),
focuses on central stability and waist circumfer-
ence. High values for Rotational Stability and
Waist Circumference Index indicate good central
stability, while high values for Waist Circumfer-
ence indicate excess weight or lack of muscle
support in the central part of the body.

Therefore, training programs for women aged
25-29 with normal posture should include exer-
cises to maintain and improve rotational stability,
cardio and strength training, as well as exercises
aimed at reducing body fat and strengthening the
abdominal muscles.

The last factor in the structure “Somatomet-
ric parameters of the body” (17.69%) reflects
the anthropometric parameters of the body and

Table 1

Factor structure of physical development indicators, level of biogeometric profile of posture,
manifestation of joint hypermobility and physical fitness of women aged 25-29 with normal posture

Positive load pole Factor Factor name; % of Negative load pole Factor
indicators loadings explanatory variance indicators loadings
Level of the biogeometric 0.99
profile of posture as a whole '
Level of the biogeometric
profile of posture in the 0.98
sagittal plane i .
Level of the biogeometric Factor 1 BIOge(.)memC L
. profile and physical Hip circumference, cm -0.90
profile of posture in the 0.97 e N
frontal plane activity”; 33.74%
Test 3. In Line Lung 0.95
Test 4. Shoulder Mobility 0.95
Shoulder girth, cm 0.92 Factor 2 “Strength and gf;éi?ilt?lgsl:]s#ﬁp()ﬁunk -0.92
Joint hypermobility 0.92 ?exéb,l,l_ltly 902f 621;6 UPPET Shoulder girth index, 091
’ bS5 172070 conventional units e

Test 7. Rotary stability 0.96

— - Facu.)r. 3,,R°tat1°nal Waist circumference, cm -0.88
Waist circumference index, 0.94 Stability”; 19.03%
conventional units '
CC,cm .

0.99 Factor 4 “Somatometric Deviation of actual mass
Ideal body weight, kg parameters of the from ideal, kg -0.85
’ 0.91 body”17.69% '
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the correspondence of its weight to ideal values.
High values for CC and ideal body weight indi-
cate harmonious development of the body, while
negative values for deviation from ideal body
weight indicate excess or insufficient weight.
Analysis of the content of this factor allows us to
conclude that balanced training to maintain ideal
body weight and nutrition, with the inclusion of
components for weight correction, are important
for maintaining the physical fitness of women of
this age with normal posture.

Characteristic factors help to determine the
main biological prerequisites that should be
taken into account when developing the con-
cept of corrective and preventive technologies in
the process of health fitness classes for women
aged 25-29 with normal posture: 1) maintain-
ing the biomechanical profile of posture and
general physical activity, including joint mobil-
ity; 2) developing strength and flexibility of the
upper limbs; 3) developing central stability and
correcting waist circumference to reduce the risk
of injury; 4) monitoring the compliance of body
weight with the ideal value for maintaining health
and increasing the effectiveness of physical exer-
cises. Taking them into account will help create
sets of physical exercises aimed at improving the
biomechanics of the spatial organization of the
body, developing strength and flexibility.

The factor structure in the group of women
aged 25-29 with a round back (n=9) was able to

explain 70.9% of all variations and contained 3
factors (Table 2).

The table shows that the most informative
factor was “Physical fitness and posture profile”
(25.91%), which showed that high values for it
indicate good physical development and correct
posture, which are key to maintaining health and
preventing injuries. The content of the factor
demonstrates that innovative corrective and pre-
ventive technologies should include exercises to
strengthen muscles and develop endurance, flex-
ibility and stability, improving the biogeometric
profile of posture, especially in the frontal plane.

The “Shoulder Girth” factor (23.44%) reflects
the strength and girth of the shoulders, where the
high values of the shoulder girth index, as well as
negative correlations with the absolute measure-
ment of the girth of the shoulder indicate insuffi-
cient strength or muscle volume. Consequently,
the inclusion of exercises aimed at increasing
muscle mass and shoulder strength, muscle vol-
ume control and corresponding to the achieved
results, the correction of the training program
should be an integral part of the healing fitness
for this category of women.

The third factor, “Anthropometric indices”
(21.48%), includes anthropometric indicators
and indices that are important for assessing the
general physical condition of women. High val-
ues of body length and the Pigner index indicate
harmonious physical development, while nega-

Table 2

Factor structure of physical development indicators, level of biogeometric profile of posture,
manifestation of joint hypermobility and physical fitness of women aged 25-29 with a round back

Positive load pole Factor Factor name; % of Negative load pole Factor
indicators loadings explanatory variance indicators loadings

Physical fitness 0.93 Factor 1 “Physical
Level of the biogeometric Fitness and Posture
profile of posture in the 0.88 Profile”; 25.91%
frontal plane
Level of the biogeometric 0.85
profile of posture as a whole '
Test 5. Active Straight Leg

. 0.82
Raise
Shoulder girth index, 0.89 Factor 2 “Shoulder Shoulder circumference, -0.93
conventional units ) Girth”; 23.44% cm '
Body length, cm 0.89 Factor 3 Rohrer index,
Pinier index, conventional 0.85 “Anthropometric conventional units -0.82
units ) indices”; 21.48%
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tive values of the Rohrer index may indicate dis-
proportions in the body. These data show that the
inclusion of complex training that promotes the
uniform development of all muscle groups, reg-
ular measurement of anthropometric indicators,
and constant monitoring and adjustment of the
training program will allow achieving optimal
results in the development of the physical form
of these women.

Taking into account the data of factor anal-
ysis, the following conclusions can be made
for the development of corrective and preven-
tive technologies in the process of health fitness
classes for women aged 25-29 with a round
back: 1) focus on improving physical fitness
and correcting posture, including exercises to
strengthen the main muscle groups, supporting
the mobility of the plane; 2) strengthening the
shoulder girdle, increasing muscle mass and
strength; 3) maintaining harmonious physical
development. This means that the development
of health fitness programs should be individual,
take into account the biomechanical features of
the spatial organization of the body and aimed
at improving the motor skills of women with a
round back.

With respect to the group of women aged
25-29 with scoliotic posture (n=3), according to
the results of factor analysis of the data obtained
in it, a structure of 2 factors was formed, explain-
ing 100% of the total variance of the features.
Table 3 shows their content in the form of a num-

ber of indicators that had the greatest loads on
these factors.

The table shows that factor 1 “Body weight
and girth” (51.07%) reflects the ratio of actual
body weight to ideal, as well as various anthro-
pometric indicators, including shoulder, shin and
chest girths. High values of this factor indicate
a significant deviation of the actual mass from
the ideal and large muscle mass of the shoulders,
while low values indicate small shin and chest
girths.

Formulating the biological significance of
the factor for the development of corrective and
preventive technologies in the process of health
fitness, we note that it consists in correcting body
weight, strengthening the muscles of the shoul-
der girdle and chest, and improving the bioge-
ometric profile of the posture.

That is, for women aged 25-29 with a scoli-
otic type of posture, it is extremely important to
include in the program of corrective and preven-
tive technologies components for normalizing
body weight (cardio training for weight loss or
strength training for gaining muscle mass), exer-
cises to increase the girth of the shoulders and
chest, as well as those aimed at improving pos-
ture, especially in the sagittal plane.

The second factor “Joint hypermobility”
(98.43%) consists of joint hypermobility indi-
cators, body length and the Pigner index, which
is an indicator of general physical development
and body weight to height ratio. The importance

Table 3

Factor structure of physical development indicators, level of biogeometric profile of posture,
manifestation of joint hypermobility and physical fitness of women aged 25-29 with scoliotic posture

Positive load pole Factor Factor name; % of Negative load pole Factor
indicators loadings explanatory variance indicators loadings
Deviation of actual weight 0.99 Shin circumference, -0.99
from ideal, kg cm
Shoulder girth index, 0.99 Factor 1 “Body weight and CC, cm -0.99
conventional units .
- - girth”; 51,07%
Level of the biogeometric Shoulder
profile of posture in the 0.93 . -0.99
. circumference, cm
sagittal plane
Joint hypermobility 0.99
Body length, cm 0.98 Factor 2 “Joint
Pigner index, conventional 0.89 hypermobility”; 48.93 %
units '
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of the factor for the development of corrective
and preventive technologies is the need to con-
trol hypermobility and maintain harmonious
physical development.

Therefore, the development of corrective and
preventive technologies in the process of health
fitness classes for women aged 25-29 with scoli-
otic posture should take into account the specific
physical and biomechanical characteristics of
this group. The main focuses of the technologies
should be: 1) weight correction and maintaining
ideal body weight through a balanced diet and
exercise; 2) strengthening the muscles of the
shoulder girdle and chest to maintain correct pos-
ture; 3) control of hypermobility and strength-
ening of joints to prevent injuries; 4) maintain-
ing harmonious physical development through
complex exercises and regular monitoring of
anthropometric indicators; 5) development of
functional strength and flexibility for overall
improvement of motor skills and reduction of the
risk of injury.

Factor analysis of physical development
indicators, the level of the biogeometric profile
of posture, manifestations of joint hypermobil-
ity and functional assessment of movements of
women aged 30-34 with different states of bio-
mechanics of the spatial organization of the body
was carried out in the same way. In the group of

women aged 30-34 with normal posture (n=4),
the factor structure was represented by three fac-
tors, which together explained 100% of the total
variance (Table 4).

The “Body circumference” factor (42.31%)
reflects various body circumferences and indices
characterizing the general physical shape and
body proportions. High values for the shoulder,
abdomen and shin circumference indicate good
muscle mass and physical development, while
negative values for the pelvic circumference may
indicate a smaller circumference in this area.

It is important for developing health fitness
programs, since it determines the direction for
strengthening the muscles of the upper limbs
and trunk, increasing muscle mass and strength
in the shoulder, abdomen and shin area, regular
monitoring of changes in body circumferences,
and balanced training to ensure proportionality
and balance.

“Biogeometric profile of posture” is the name
given to the second factor in terms of explana-
tory strength (38.05%). This factor character-
izes the general state of the biogeometric profile
of posture, physical fitness and compliance of
body weight with ideal indicators. High values
indicate good posture, high physical fitness and
optimal body weight. Therefore, for the devel-
opment of health fitness programs for women

Table 4

Factor structure of physical development indicators, level of biogeometric profile of posture,
manifestation of joint hypermobility and physical fitness of women aged 30-34 with normal posture

Positive load pole Factor Factor name; % of Negative load pole Factor
indicators loadings explanatory variance indicators loadings
Shoulder circumference, cm 0.99 Pelvic girth, cm -0.99
Abdomen circumference Factor 1 "Bod S
index, conventional units 0.9 circumference?f; 42.31% Shoulde_r girth |r_1dex, -0.91
— conventional units
Shin circumference, cm 0.95
Level of the state of the
biogeometric profile of 0.99
posture
Level of the state of the
biogeometric profile of 0.98 Factor 2 “Biogeometric Waist circumference index, 20,99
posture in the sagittal plane profile of posture”; 38.05% | conventional units '
Level of the state of the
biogeometric profile of 0.96
posture in the frontal plane
Physical fitness 0.93
Hip circumference, cm Factor 3 “Hip Hip circumference index,
0.94 . " . . -0.90
circumference”; 19.64% conventional units
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aged 30-34 with normal posture, it is important
to include exercises to support and improve the
biogeometric profile of posture, complex train-
ing aimed at developing endurance, strength and
flexibility, as well as correction and maintenance
of body weight, including recommendations on
healthy eating.

The third factor “Hip circumference”
(19.64%) characterizes the size and proportions
of this part of the body. High values indicate a
larger hip circumference and low values of the
corresponding index may indicate a certain dis-
proportion of the body in accordance with the
height. Therefore, it makes sense to include
exercises to strengthen the muscles of the lower
extremities, such as squats, lunges and exercises
on simulators, adapt training programs in accord-
ance with the achieved results and use exercises
aimed at ensuring proportionality between dif-
ferent parts of the body.

Taking into account the following factor anal-
ysis data, we can draw the following conclusions
for developing corrective and preventive technol-
ogies in the process of health fitness classes for
women aged 30-34 with normal posture: 1) focus

on supporting proportional physical development;
2) inclusion of exercises to maintain and improve
posture, stretch and strengthen the back muscles;
3) development of physical fitness and maintenance
of ideal body weight; 4) strengthening the mus-
cles of the lower extremities, regular monitoring
of changes in hip circumference and adaptation of
training programs in accordance with the achieved
results. That is, we are talking about an approach
that will promote overall physical development and
preservation of somatic health of women.

In the group of women aged 30-34 with a
round back (n=7), the resulting structure con-
tained 4 factors that explained 91.4% of all the
variability of the characteristics (Table 5).

The largest factor weight (25.93%) was
demonstrated by the factor “Anthropometric
parameters of the body”, reflecting the general
physical condition of women. Considering the
data that none of them were overweight, high
values of the Rohrer and Quetelet index indicated
good physical fitness and body weight corre-
sponding to height. A high result in the “Lunge”
test indicated good physical fitness and mobility.
A negative value of body length indicates short

Table 5

Factor structure of physical development indicators, level of biogeometric profile of posture,
manifestation of joint hypermobility and physical fitness of women aged 30-34 with a round back

Positive load pole Factor Factor name; % of Negative load pole Factor
indicators loadings explanatory variance indicators loadings
Rohrer index, conventional Factor 1 Body length, cm
. 0.99 “ :

units Anthropometric -0.83
Test 3. In Line Lung 0.98 parameters of the body”; '
Quetelet index, kg/m? 0.95 25,93%
Abdominal girth index, 0.97 Factor 2 “Body girth”; | Pelvic girth, cm
conventional units ' 22.67% -0.85
Calf girth, cm 0.81
CC,cm 0.97 Factor 3 “Biogeometric
Test 1. Deep Squat 0.94 profile of posture”;
Ideal body weight, kg 0.94 22.57%
Level of the biogeometric
profile of posture in the 0.89
frontal plane
Level of the biogeometric

0.89
profile of posture
Physical fitness 0.81
Shoulder girth, cm Factor 4 “Shoulder Shoulder girth index, 0.92

Girth”; 20.23% conventional units e
0.97 - -
Test 5. Active Straight Leg
. -0.89
Raise

124



Vol. 19 No. 3 (2025)

stature. Therefore, first of all, when working with
this category of women, attention should be paid
to maintaining good physical shape, including
cardio and strength exercises, monitoring body
weight, and using exercises aimed at improving
endurance.

The second factor “Body circumference”
(22.67%) characterizes various body circumfer-
ences and indices reflecting the physical struc-
ture of women. High values of the abdominal
circumference index (respectively low pelvic
circumference) and large shaved circumference
indicate a certain disproportionality of the lower
body. Biological prerequisites for develop-
ing health fitness programs taking into account
such a ratio consist of the need to correct body
proportions, which should include exercises to
strengthen the pelvic muscles, flexibility and
mobility to improve overall coordination and
proportionality of the body.

Factor 3 “Biogeometric profile of posture”
(22.57%) reflects the general state of the bioge-
ometric profile of posture and the physical fitness
of women. High values for chest circumference
and squat test indicate good physical fitness, and
acceptable indicators for the level of the bioge-
ometric profile of posture indicate good motor
skills. Therefore, maintaining correct posture,
improving its biogeometric profile, complex
training aimed at developing endurance, strength
and flexibility, recommendations for healthy
nutrition occupy the third place in the priorities
for corrective and preventive work in the process
of health fitness classes with women aged 30-34.

The last factor “Shoulder Girth” (20.23%) con-
tains data on the strength and flexibility of the upper
limbs. High values for the shoulder girth indicate
good muscle strength. A negative value for the
straight leg raise test indicates insufficient flexibil-
ity or strength. Therefore, when developing health
fitness programs for these women, it is important
to include exercises to increase muscle mass and
strength in the shoulder area, improve flexibility.

That is, the biological prerequisites for devel-
oping corrective and preventive technologies in
the process of health fitness classes for women
aged 30-34 with a round back should include:
1) maintaining optimal body weight in accord-

ance with height using balanced nutrition and
exercise programs; 2) increasing muscle mass
and strength in the abdominal area; 3) correcting
the biogeometric profile of posture, especially in
the frontal plane; 4) functional training aimed at
developing endurance, strength and flexibility.
These specific factors will help develop individ-
ual health fitness programs that take into account
the biological characteristics of women with
a round back, promoting their overall physical
development and maintaining health.

In conclusion, let us turn to the factor struc-
ture in the group of women aged 30-34 with
scoliotic posture (n=7), which consisted of 4 fac-
tors, cumulatively covering 89.7% of the entire
explanatory variance (Table 6).

Factor 1 “Weight-height ratios” (27.11%)
reflects body weight and anthropometric indica-
tors that are important for assessing the general
physical condition. High values indicate that
body weight and height correspond. Therefore,
its importance for developing health fitness pro-
grams lies in monitoring body weight, including
cardio and strength training to maintain optimal
body weight, developing individual nutrition
plans to support it, as well as complex exercises
to improve physical fitness.

The second factor “CTC” (23.51%) includes
body circumferences and indices reflecting the
physical constitution of women. The content of
this factor shows the importance of strengthen-
ing the muscles of the upper limbs (exercises
to increase muscle mass and strength in the
shoulder area), correcting body proportions, and
reducing waist circumference.

Factor 3 “Hip circumference” (21.34%)
reflects the hip circumference and other indi-
ces characterizing the physical development of
women. High values indicate a disproportion
between the hip and chest areas. Therefore, exer-
cises to increase muscle mass and strength in the
hip area, to ensure proportional development of
all parts of the body should be included in the
program of corrective and preventive technolo-
gies in the process of health fitness classes for
women aged 30—34 with scoliotic posture.

In last place is the factor “Biogeometric profile
of posture” (17.74%), which combines the level
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Table 6

Factor structure of physical development indicators, level of biogeometric profile of posture,
manifestation of joint hypermobility and physical fitness of women aged 3034 with scoliotic posture

Positive load pole Factor Factor name; % of Negative load pole Factor
indicators loadings explanatory variance indicators loadings
Quetelet index, kg/m2 0.98
Rorer index, conventional 0.98
units ) Factor 1 “Weight-height
Body weight, kg 096 |ratios”; 27.11% Body length, cm 0.93
Deviation of actual weight
. 0.92
from ideal, kg
Walst—to_—hlp ratl_o, 0.96
conventional units Shoulder ci P
Shoulder girth index, Factor 2 “CTC”; 23.51% | > 00 oot Clfcumierence, -0.97
. . 0.95 cm
conventional units
Waist girth, cm 0.89
Hip girth index, conventional 0.984 oy
CC,cm 0.965 F.aCtor 3 "Hip . Hip circumference, cm -0.944
— circumference”; 21.34%
Pelvic girth, cm 0.879
Test 2. Hurdle Step The level of the state of
e . the biogeometric profile i
Factor 4 Blogeoinetrlc of posture in the sagittal 0.936
0.811 profile of posture”; plane
17.74%
Calf circumference, cm -0.855

of its condition in the sagittal plane and mobility.
Negative values for the biogeometric profile and
the bridle coverage indicate significant limitations
of the disorder, while a high result in the hurdle
step test indicates good mobility. Its biologi-
cal significance in the aspect of health fitness is
revealed due to the importance of including exer-
cises to correct posture, especially in the sagittal
plane, to increase muscle mass in the calf area.

As we can see, for women aged 30-34 with
scoliotic posture, it is important to consider the
following specific factors when developing cor-
rective and preventive technologies: 1) main-
taining optimal body weight in accordance
with height; 2) strengthening muscles, correct-
ing body proportions (increasing muscle mass
and strength in the shoulders, thighs, and calf);
3) correcting posture disorders, especially in the
sagittal plane.

Discussion. Although many “corrective” exer-
cises are intuitive, their long-term effectiveness in
changing the biomechanics of the body’s spatial
organization and preventing problems is often insuf-
ficiently studied at the level of large, randomized
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controlled trials [1; 2; 5]. What specific biological
mechanisms (changes in muscle architecture, bone
density, joint stability, neural connections) provide
a lasting corrective effect? Conducting fundamen-
tal [13; 14] and applied [15] research confirming
the effectiveness of corrective and preventive tech-
nologies not only in terms of subjective indicators
(pain reduction), but also at the biomechanical and
physiological levels requires the development of
validated, reliable and scalable tools and protocols
for assessing changes in motor patterns, strength
topography, and force topography. The develop-
ment of a concept of corrective and preventive tech-
nologies for women in the first period of mature
age with different states of biomechanics of the
spatial organization of the body requires the unifi-
cation of knowledge in various disciplines: biome-
chanics, kinesiology, physiology, anatomy, sports
medicine, nutrition, psychology and information
technology. It should be noted that even the most
advanced technologies will be ineffective if women
do not comply with them. Motivation, awareness,
life circumstances and psychological comfort play
an important role [7; 20].
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Conclusions. Based on factor analysis, rela-
tionships were identified between the level of
the biogeometric profile of posture, joint hyper-
mobility, level of physical fitness and anthropo-
metric indicators of women in the first period of
mature age. These findings determine the fol-
lowing directions for further implementation of
the research results:

individualized approach to fitness: developing
personalized health fitness programs is critical.
Taking into account the unique biomechanical
characteristics of each woman will significantly
increase the effectiveness of the health process;

priority for Correcting Postural Disorders:
correcting the biogeometric profile of posture
is the cornerstone of achieving overall fitness
and maintaining health. Programs that focus on
improving posture will help prevent injuries and
improve quality of life;

innovative corrective and preventive technol-
ogies: a key aspect of transformational activities
is the development and implementation of scien-
tifically based corrective and preventive technol-
ogies. This will allow integrating modern scien-
tific approaches to the creation of health fitness
programs to ensure long-term health of women.
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