Rehabilitation & Recreation
Volume 20 No.2 (2026)

https://doi.org/10.67034/2786-8354.2026.20.2.13

THE EFFECT OF YOGA CLASSES ON THE STATE OF THE CARDIOVASCULAR
SYSTEM OF 17-18 YEARS OLD GIRLS

BILJIUB 3AHATH MOI'OI0 HA CTAH CEPHEBO-CYJIMHHOI CUCTEMH
JIBYAT 1/-18 POKIB

Gumenyuk S. V., Hulka O. V., Anheliuk I. O.
Ternopil Volodymyr Hnatyuk National Pedagogical University, Ternopil, Ukraine
ORCID: 0000-0003-0872-1470
ORCID: 0000-0002-8364-5941
ORCID: 0000-0002-1517-5618

Abstracts

Introduction. Modern types of fitness technologies due to their availability for their implementation into the
process of physical education of students create wide opportunities for improving the functional state of the
organism. A popular direction of health fitness is yoga with a psycho-regulatory function, which allows influencing
the state of the cardiovascular system. Purpose: to indicate the effect of yoga classes on the state of the
cardiovascular system of 17-18 years old girls.

Materials and Methods. 161 student girls of the first year of study took part in the experiment, who were
divided into 2 homogeneous groups of research subjects: control group (CG) — 79 girls attending physical training
classes under the traditional curriculum; experimental group (EG) — 82 girls who were invited to attend yoga
classes. Practical classes involved studying and performing asanas of classical complexes «Surya Namaskar» («Sun
Salutation») and «Chandra Namaskar» («Moon Salutationy).

Results. Following the experiment, no statistically significant changes were found in the girls in the control CG
(p > 0.05). The EG students showed improvements in all studied cardiovascular system parameters. A decrease in
HR (from 7540.31 to 69+0.48 bpm, p<0.05) indicated a prolongation of the cardiac cycle duration as a result of
increased vagal activity. A decrease in blood pressure (p < 0.05) and an increase in CO (from 50 + 0.76 to 56 +
0.62 ml, min, p<0.05) and CO (from 3.440.48 to 3.8+0.23 L/min, p<0.05) in the EG indicated improved vascular
tone, increased myocardial contractility, and enhanced CO. Among female students in the CG, integrative
indicators (Robinson and Rufier indices, AP) showed a tendency toward deterioration (p > 0.05). Under the
influence of the experimental methodology in the EG, changes in the Robinson index (from 91.1+1.54 to 88.4+1.40
conventional units, p<0.05), AP (from 2.424+0.51 to 2.08+0.38 conventional units, p<0.05) and the Rufier index
(from 7.840.91 to 6.5+0.64 units, p<0.05) in the EG indicated an improvement in systolic cardiac function,
physical performance, and an optimal state of the body’s functional reserves.

Conclusions. The study results demonstrated the positive impact of fitness, incorporating the «Surya
Namaskar» and «Chandra Namaskar» asana sequences accompanied by relaxing music and mantras, on the
functional state of the cardiovascular system in 17- to 18-year-old girls. This allows us to recommend the use of
yoga practices to improve and maintain the health of college students.
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Meta. CyuacHi Buau (iTHEC TEXHOJIOTIH 3aBOSKM CBOIM JOCTYMHOCTI JUIA iX BIPOBAIPKEHHS Yy MPOLEC
(i3MYHOTO BMXOBAHHS CTY/CHTIB CTBOPIOIOTH IIMPOKI MOXKIIMBOCTI JUUIsl TIOKpalieHHs (DYHKIIOHAJIBHOTO CTaHy
opranizmy. [lomynsipHuM HampsiMKOM 0370poBUOro (itHecy € Hora 3 MNCHXO-PETYJISTOPHOIO (YHKI€E0, fKa
JIO3BOJISIE BIUTUBATU HA CTaH CEPLIEBO-CYIMHHOI cUCTeMHU. MeTa T0CIiIKeHHs: BCTAHOBUTH BIUIMB 3aHATh HOT'OI0 Ha
CTaH CepleBO-CyIMHHOT cucTeMu aiByar 17-18 pokis.

Marepiaau Ta MeToau. Y excriepuMeHTi Opanu ydacth 161 cTymeHTKa Mepiioro poKy HaBUaHHS, SIKUX OYyIIO
po3moAiieHo Ha 2 OJHOPIAHI Tpynmu JOCHiKyBaHMX: KoHTponbHa rpyma (KI) — 79 miBuat, sixi BigBimyBaiu
3aHATTSA (PI3UYHOIO KYJIBTYPOIO 3a TPAIUIIMHOI0 HABYAJIIBHOI MPOrpaMoro; excriepuMenTaibha rpymna (EIY) — 82
JIBYMHHM, SKMM OyJIO 3alpOIIOHOBAHO BIABIAYBAaTH CEKIIHHI 3aHATTS 3 HOru. [IpakTWyHi 3aHATTS nependadaiu
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BUBUCHHS 1 BHWKOHAHHS acaH KiacwuHUX KomIuiekciB «Cyp’s Hamackap» («BitanHs coHiro») Ta «YaHmpa
Hamackap» («IIpuBiTaHHS MiCSITIO»).

PesyabTaTu. [licnsa nposeaenoro excriepuMenty y aiBdat KI' moctoBipHHX 3MiH He cnoctepiramu (p=>0,05).
Crynentkn EI' xapaxrtepmsyBanmcs mokpameHHsSM ycix gociimkyBannx mnokasHukiB CCC. 3umkenns UCC (3
750,31 mo 69+0,48 ya/xB, p<0,05), BKa3zyBas0 Ha IOJOBXEHHS TPHUBAJIOCTI CEPIEBOrO IUKIY 5K pPE3yJIbTaT
TIOCUJICHHSI BaryCHOI aKTUBHOCTI. 3HMXKEHHsI apTepianbHOro TUCKy (p<0,05) ta migsumenus YOK (3 500,76 no
56+0,62 mi, xB, p<0,05) 1 XOK (3 3,4+0,48 no 3,8+0,23 n/xB, p<0,05) y EI" cBigumim mpo NOKpaIIeHHs CyTMHHOTO
TOHYCY, TIABUIIEHHS CKOPOTIMBOi 3aTHOCTI MioKapja Ta e()eKTHBHOCTI cepleBoro BUKHIY. Y cTyaeHTok KI'
iHTerpaTHBHI NOKa3HWKU (iHAekcu Pobincona i Pyd’e, AIl) manu Tengenuito mo moripmenHs (p=0,05). Ilix
BIUIMBOM eKcriepuMeHTabHoi Metonuku y EI' 3Minum inpmekcy PoGincona (3 91,1+1,54 mo 88,4+1,40 ym.on.,
p<0,05), AII (3 2,42+0,51 mo 2,08+0,38 ym.ox., p<0,05) ta ingexcy Pyd’e (3 7,8+0,91 no 6,5+0,64 ym.ox., p<0,05)
BKa3yBaJll Ha TIOKPAIICHHS CUCTONIYHOI poOOTH cepis, piBHS (Pi3MUHOI Mpame3naTHOCTI Ta ONTHMANbHHUN CTaH
(hyHKIIOHATILHUX PE3EPBiB OpraHi3my.

BucnoBku. Pe3ynbTaTé HOCHiAKEHHS MOKa3ajdd MO3UTHBHUI BIUIMB 0310pOBUYOrO (piTHECY 3 BUKOPUCTAHHIM
komrutekciB acaH «Cyp’s Hamackap» i «Yanmpa Hamackap» y cympoBoni penakcariifHoi My3WKH Ta MaHTp Ha
(yHKIIOHATBPHUN CTaH CcepLeBO-CyAMHHOI cucTemu AiBdaT 17-18 pokiB. Lle mo3Bonsie pekoMeHIyBaTH
BUKOPHCTaHHS 3aC00IB HOTH JUIsl MOKPAICHHS Ta 30epeKCHHS 3/I0POB S CTYICHTCHKOI MOJIOII.

KuarouoBi ciioBa: ceprieBo-CyTMHHa cUCTeMa, Hora, acaHa, JiB4ara, (pi3nYHe BUXOBaHHSI.

1. Introduction the cardiovascular system has an important

Modern living conditions lead to deterioration ~ Meaning for controlling the functional state of
of health and increased stress among the younger ~ human’s organism. This is related to a significant
generation. For the last decades, cardiovascular fole of that system in the formation adaptive
diseases are the main reason of illnesses and reactions in the body to physical exertion to
deaths. The main causes of these diseases are  Maintain homeostasis. Optimal functioning of the
lifestyle changes, dietary habits, lack of physical ~ circulatory system, both at rest and during physical
exercise, mental stress, environmental pollution, ~Work, contributes to the normal functioning of
bad habits and increased susceptibility to  Other physiological systems [7; 19].
infections [21; 24]. These reasons are modified and Various types of fitness help reduce
cause obesity, diabetes, hypertension and other cardiovascular diseases and various complications
cardiovascular disorders among young people [6;  arising from them [8; 13; 27]. Yoga with a psycho-
34]. regulatory focus is a popular direction of health-

For the last years, the stress level in society —improving fitness. Yoga classes contribute to
increased significantly due to the COVID-19 Physical and mental health by performing «asanas»
pandemic and the restrictions that accompanied it. ~ Poses, «pranayamay regulated breathing and
Chronical stress influences bad on health and «dhyana» meditation [16; 29]. Practicing in
causes various dysfunctions, in particular, it is one ~ performing asanas help harmonising mental
of the leading factors in the development of activity, creates the balance between excitation and

hypertension. A long-lasting influence of stress inhibition in the nervous system, contributes to the
indicators in students is related also to the improvement of mObIlIty and stabilization of the
educational activities that is complemented by a ~ musculoskeletal system, the improvement of motor
decrease in motor activity and can be the cause of abilities and Ski”S, and the alignment of bi0|ogica|
the development of many cardiovascular diseases. @9 Wwith the calendar [9; 23], accepting the
The first year of study students are in a state of importance of a healthy lifestyle, learning how to
tension under the influence of long-term Manage stress and improving quality of life [26].

psychological stress, which is caused by a change Yoga practicing contributes to the increasing of
in the educational environment, the volume and  heart rate variability, which is an indicator of the
intensity of study loads [11]. organism’s ability to respond more flexibly to

Of particular concern is the deterioration of the  Stress. The conducted studies indicate that yoga
physical state of the younger generation, the classes effect t_he improvement of perception of
criterion of which is the level of indicators of the  Stress, depression and anxiety [3; 17]. The

cardiovascular system functioning. Assessment of ~ concentration on a slow and deep breathing during
performing asanas with accurate intramuscular and
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intermuscular coordination, helps to increase the
state of relaxation to combat stress [28].

Positive effect of yoga classes is manifested in
the improvement of indicators of the
cardiovascular system, which indicate an increase
in the organism’s physiological reserves and a new
level of functional state [15; 27]. Regular yoga
practice is as effective as drug therapy for
controlling blood pressure in hypertensive patients
[4; 5], contribute to the reliable improvement of
the lipid profile, as well as the normalization of the
body weight of healthy persons [22].

In order to improve health and reduce the
impact of stress and tension on the body, the
«pranayamay yogic breathing is used [10; 33]. A
regular yoga practicing in combination with the
«pranayamay» breathing system can help to
maintain normal blood circulation and functions of
the respiratory system. It has been established that
yogic practices, due to the restoration of
baroreceptor sensitivity, lead to a significant
decrease of blood pressure [4; 34] and are
accompanied by a decrease in heart rate [20].

Thus, the relevance of our research is
determined by the significant possibilities of yoga
classes to improve the functional state of the
human organism and the need to check its
influence on the indicators of the cardiovascular
system in the process of physical education of
students. The purpose of the research is to
determine the effect of yoga classes on the state of
the cardiovascular system of 17-18 years old girls.

2. Materials and Methods

The following methods have been used in the
research: theoretical analysis and generalization of
the data of scientific and methodical literature,
survey, pedagogical experiment, physiological
methods, pedagogical observation and methods of
mathematical statistics. Collection and analysis of
data was carried out before and after the
experiment. All measurements were carried out by
the authors of this publication.

To assess the state of the cardiovascular system
(CVS), the resting heart rate (HR), systolic (BPs)
and diastolic (BPd) blood pressure have been
measured. Also we measured a body weight (BW)
and a height (H). Based on the obtained data, the
following were calculated: stroke volume (SV) due
to the Starr’s formula (I. Starr, 1954), cardiac
output (CO), Robinson index, adaptation potential
(AP). To evaluate the reaction of the CVS to the
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load and the functional reserve of the heart, a test
was conducted (30 squats in 40 s) and the Rufier
index was determined.

The research results were processed using the
Statistica 6.0 program. The normality of the
distribution was determined by the Shapiro-Wilke
test. Results were described by the arithmetic mean
(M) and the error of the arithmetic mean (o).
Differences between the groups were considered
significant at p < 0.05 according to Student’s t-test.

The experiment was conducted on the base of
Ternopil Volodymyr Hnatiuk National
Pedagogical University. 2 academic hours per
week, 15 practical classes per semester, during
which the experiment lasted, are allocated to
physical training classes in the curriculum. 2
homogeneous groups of research subjects, which
included student girls of the first year of study
were selected for the formative experiment: 1
control group (CG) — 79 girls, 1 experimental
group (EG) — 82 girls. All participants in the
experiment signed an informed consent form
regarding the collection and processing of data.
They practiced physical training classes in
accordance with the curriculum approved by the
Department of Physical Education of Ternopil
Volodymyr  Hnatiuk  National Pedagogical
University. Students were offered complexes of
general developmental exercises, elements of
sports games, mobile games, dance banses, and
athletics. The differences in the content of the
classes of the mentioned groups consisted in the
introduction of yoga tools only for EG students.
30-40 minutes were allocated for the performance
of yoga asanas complexes, at the beginning or at
the end of the class, depending on the assigned
tasks. A mixed form of study was proposed to both
groups. Distance form of work involved the
performance of educational tasks and experimental
complexes at home. In this way, acquired
knowledge and skills were consolidated in
practical classes. The supported video materials on
performing the complexes of «Surya Namaskara»
and «Chandra Namaskar», or performing
techniques of separate asanas were provided. The
participants of the experiment provided short
fragments of independent training for a control.
Repeated measurements were carried out after 4
months.

Practical (off-line) classes involved learning
and performing asanas of classical complexes
«Surya Namaskar» («Sun Salutation») and
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«Chandra Namaskar» («Moon Salutationy»). If the
Surya Namaskar asanas (Fig. 1) warmed the body,
igniting an inner fire and a passionate desire for
motor activity, then the Chandra Namaskar poses
(Fig. 2), on the contrary, contributed to the cooling
of the body and filled the body with reserves of
vital energy. This was the main rule of the class
content with the experimental group that were
conventionally divided into two parts. In the first,
tasks were used that ensured the effective use of
the «Surya Namaskar» complex, in the second —
«Chandra Namaskar». Between the main parts of
the class, stretching exercises were used, attention

“i

was focused on breathing exercises of the
Pranayama system.

The implementation of complexes into
experimental classes was provided in a few stages.
At the first one the asanas of the complexes «Surya
Namaskar» and «Chandra Namaskar» were
studied. The second one involved the alternate
combination of learned asanas into a complex
without musical accompaniment. The final
performance of the complexes was accompanied
by relaxation music and mantras of the «Surya
Namaskar» complex and lunar mantras.

i (9

~
i €

Surya
Namaskar

Figure 1. The sequence of asanas of the «Surya Namaskary complex

* e

Figure 2. The sequence of asanas of the «Chandra Namaskary complex
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The reproduction of mantras through a music
speaker was used in the experiment. Students first
just listened to them, and, at the final stages, when
the asana’s technique was perfected, they were
given the task of repeating the mantras.

Complex of 12 asanas Surya Namaskar was
studied in such order: 1. Pranamasana (greeting
pose); 2. Hasta Uttanasana (the pose of stretching
the arms upwards); 3. Padahastana (arms to feet
pose); 4. Eka Pada Prasaranasana (the pose of
stretching one leg (sometimes this pose is named
as Ashva Sanchalanasana); 5. Parvatasana
(Downward Dog pose); 6. Ashtanga Namaskara
(Eight Limbed pose); 7. Urdhva Mukha Svanasana
(Upward Dog pose); 8. Adho Mukha Shvanasana
(Downward-facing Dog pose); 9. Eka Pada
Prasaranasana (the pose of stretching one leg); 10.
Padahastana (arms to feet pose); 11. Hasta
Uttanasana (the pose of stretching the arms
upwards); 12. Pranamasana (greeting pose).

The «Chandra Namaskar» complex contained
18 asanas, which firstly were studied alternately: 1.
Anjali Mudra (Greeting, variation); 2. Standing
Anahatasana (the Opening of the Heart pose); 3.
Moon Uttanasana (Bending forward with bent
legs); 4. High lunge; 5. Somacnahdrasana |
(smooth Moon Vinyasa I); 6. Somacnahdrasana 1l
(smooth Moon Vinyasa Il); 7. Transition to Sahaja
Ardha Navasana (spontaneous pose of half of the
Garland); 8. Sahaja Ardha Navasana (spontaneous
pose of half of the Garland); 9. High lunge; 10.
Phalakasana (Plank pose); 11. Anahatasana; 12.
Sahaja Bhujangasana (Cobra pose 1); 13.
Shvananada (Happy Dog pose); 14. Adho Mukha
Shvanasana  (Downward-facing Dog  pose,
variation); 15. High lunge; 16. Moon Uttanasana
(Bending forward with bent legs); 17. Standing
Anahatasana (the Opening of the Heart pose); 18.
Anjali Mudra (variation).

3. Results and discussion

Due to the obtained results, before the
experiment, all the studied girls were one general
composition and reliable differences between the
results of CG and EG (p>0,05, Student) was not
detected (table 1). Differences between the studied
groups were detected after the experiment between
CG and EG and in comparing EG before and after
introducing the yoga classes (p<0,05).

Body weight and height indicators of girls from
both groups reliably did not change during the
experiment (p=>0,05).
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The indicators of HR probably did not differ
between CG and EG (p=>0,05). After the
experiment, a significant decrease in HR was
observed in the EG (from 75+0,31 to 69+0,48
bpm, p<0,05).

Blood pressure probably did not differ between
CG and EG before the experiment (p=>0,05). After
systematic yoga classes, EG qgirls observed a
decrease in BPs and BPd (p<0,05) and their lower
values compared to CG (p<0,05).

SV characterizes cardiac blood output during
systole and the level of blood supply to the body,
which did not differ significantly in CG and EC
(p>0,05) at the beginning of the experiment. The
average indicators of SV as for untrained 17-18
years old girls, should be within the limits of
44,50-56,00 ml (Malikov). In both groups before
and after the experiment, SV corresponded to the
average level, but in EG it had a tendency to
increase and was near the upper limit.

After the experiment, the CO indicator in EG
girls, which testifies the level of the functioning
state of the cardiovascular system was reliably
higher, than in CG girls (p<0,05) and in
comparison with the data before the experiment
(p<0,05). If compared with the levels of the value
of CO for untrained 17-18 years old girls, the
average indicator of CG and EC before and after
the experiment corresponded to the average level
(3,1-4,1 I/min). The indicator of CO in EG after
systematic yoga classes was near the upper limit.
Higher SV and lower HR (table 1) cause the
indicator of CO in EG.

As we can see in table 1, the indicator of
Robinson index in girls of both groups before the
experiment did not differ (p>0,05). According to
the criteria of assessment of this indicator CG and
EG ware characterized before the experiment by
average values for untrained girls aged 17-18
(limits of the average level 90-104 con.un.)
(Malikov, 2015). After the implementation of the
experimental methods, a decrease in this indicator
was observed in EG to 88,4+1,40 con.un. (p<0,05),
which indicated the improvement of the systolic
work of the heart and the state of the reserves of
the cardiovascular system at an above average
level (limits of the above average level 75-89
con.un.). In CG the indicator of Robinson index
tended to worse (p>0,05) and was significantly
higher than in EG (p<0,05).
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Table 1

Indicators of the cardiovascular system of girls 17-18 years old

Indicators Before the experiment After the experiment
CG EG CG EG

Body weight, kg 55+0,32 54+0,45 56+0,52 53+0,64
Height, cm 166+0,41 167+0,36 166+0,70 168+0,38
HR, bpm 76+0,44 75+0,31# 75+0,42 69+0,48#
BPs, mm Hg 122 +0,92 121+0,88"* 12440,72%* 119+0,42%%
BPd, mm Hg 69+0,66 70+0,56" 76+0,22%* 68+0,31*"
SV, ml 48+0,47 50+0,76* 48+0,56 56+0,62%*
CO, I/min 3,5+0,51 3,440,48" 3,4+0,31* 3,840,23*"
Robinson index, con.un. 90,3+1,72 | 91,1+1,54* 93,2+1,71* 88,4+1,40%*
AP, con.un. 2,66+0,63 | 2,42+0,51% 3,014+0,62% 2,08+0,38*"*
Rufier index, cond.un. 8,440,76 7,840,91% 8,5+0,82%* 6,5+0,64*"

Note: *- reliable differences between CG and EG at p<0,05 (Student’s t-test); #- reliable differences of EG before and after the

experiment at p<0,05 (Student’s t-test)

The results of assessment of AP, which is an
integral indicator and indicates the functional
reserves of the body, showed that in CG this
indicator did not change reliably, but had a
tendency to increase (p=>0,05). This indicates a
decrease in the organism’s functional reserves. In
EG, the indicator of AP decreased statistically
significantly from 2,42+0,51 to 2,08+0,38 con.un.
(p<0,05) and was lower, than in CG (p<0,05).

The level of physical capacity according to the
Ruffier index in CG and EG girls was average
(table 1). After the experiment Ruffier index in EG
likely decreased (p<0,05) — the level of capacity
became above average.

Probable changes in all indicators of the
cardiovascular system in the direction of
improvement in CG student girls were not found
(table 1). A possible reason for this is the fact that
we did not control the regularity of attending
classes and did not assess the level of physical
exertion in CG. As you know, to increase the
results, it is necessary to increase or change the
direction of physical exertion.

Discussion. A significant decrease in HR
(p<0,05) and increasing SV after the introduction
of yoga classes in EC girls, which led to a
significant increase in OC (p<0,05), is the result of
optimizing the work of the blood circulatory
system. The increase in cardiac output and a lower
frequency of heart contractions were observed,
which contributed to the economy of the work of
the cardiovascular system. Such changes in the
organisms of girls can be explained by the
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influence of systematic physical exertion with an
emphasis on breathing. This confirms the well-
known physiological data that physical exercises
activate the work of the cardiovascular system
according to the principle of feedback: muscle
contraction takes place with the participation of
ATP, which must be constantly synthesized and
restored. For maximum resynthesize of ATP, an
increase in maximum oxygen consumption is
required, which will be provided by greater SV
and CO. Increasing the indicators of SV and CO in
EG is the result of increasing physical capacity
under the influence of yoga classes. The
improvement in the level of physical capacity in
EG girls was significant (p < 0,05), which
indicates an adequate response of the CVS to
standard exercise due to a low increase in HR and
its recovery during 1 minute of rest.

The obtained results of the assessment of the
adaptation potential of EG students, which indicate
the level of regulatory systems (namely,
hemodynamics), confirm the studies conducted by
scientists, in which they prove that yoga helps
lower blood pressure [8; 13; 19; 32; 35]. After the
experiment the indicators of BPs and BPd in EG
significantly decreased (p < 0,05), but did not fall
down to the level of hypotension. This can be
explained by the fact that under the influence of
even slow breathing, which is performed during
yoga, the intrathoracic pressure changes cyclically.
Yoga exercises with various breathing techniques,
which we offered to EG student girls, contributed
to the normalization of the organism’s
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hemodynamic parameters. The slower and deeper
the aspiration (activity of the inspiratory
compartment), the longer the time of arrival of
impulses to the carotid sinus, which contributed to
a decrease in the pulse wave speed. That is why
the deep and slow breathing during performing
asanas caused decreasing the HR and BP [12; 14;
18; 31].

In addition, since the weight and height
indicators of the girls during the experiment did
not have significant differences and the decrease in
AP occurred due to the decrease in HR, BPs, BPd,
CO, it is possible to state the strengthening of the
regulatory effects of the central hemodynamic
apparatus [11].

Changes in the indicators of CVS in EG
confirms the opinion of scientists that yoga
contributes to the balancing of the vegetative
balance, due to the strengthening of the influence
of the vagus nerve, the activation of restorative
processes and the normalization of body functions
[1; 25]. Thus, decrease of the Robinson index in
girls who practiced yoga (table 1) (p<0,05) due to
a decrease in HR and BPs (p<0,05) is the evidence
of the economy of CVS functions.

Our research has confirmed that yoga classes
contribute to stress reduction, better adaptation to
orthostatic stress (this is a change in body pose in
space when performing asanas) [2], as well as
important factor in increasing physical capacity
and contributes to an active, healthy lifestyle of
youth [28; 29; 30; 31].

There are new data on the use of yoga classes to
reduce the stressful impact of the conditions of the
institution of higher education on the body of first-
year student girls. For all EG girls, yoga was a new
type of exercise. The possibility of mastering and
independently performing yoga asanas to regulate
the functional state of the organism, the
cardiovascular system, in particular has been
proved in the research.

4. Conclusions

The conducted study to determine the
effectiveness of influence of yoga classes revealed
that the state of the cardiovascular system of 17-18
years old girls is affected by stress factors in the
conditions of the educational process. These
circumstances have a negative impact on the
general tendency to increase diseases and actualize
the task of preventing cardiovascular disorders in
the process of physical education of students.
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No significant changes in the studied indicators
were observed in CG girls (p=>0,05). The proposed
experimental methods of yoga classes positively
influenced the state of CVS of EG girls. Studying
the asanas of complexes «Surya Namaskar» and
«Chandra Namaskar» accompanied by relaxation
music, mantras of the Surya Namaskar complex
and moon mantras asanas helped to reduce the
impact of stress through the regulation of CVS
functions. During the performance of asanas with
regulated breathing, the baroreflex mechanism of
blood circulation regulation was activated. This
was manifested in a decrease of HR, BPs, BPd
(p<0,05), increase of SV, CO (p<0,05). Changes in
the indicators of Robinson index, AP, Ruffier
index indicated the improvement in the systolic
function of the heart (p<0,05), the level of physical
capacity (p<0,05) and optimal state of functional
reserves of the organism (p<0,05).

We have proven the positive effect of
performing asanas on the state of the
cardiovascular  system and hemocirculatory
regulation mechanisms, allowing us to recommend
yoga for improving well-being, reducing level of
stress and improving the functional state of the
organism in general.

This study does not fully reveal all aspects of
the effectiveness of yoga classes. In the future, we
plan to check the effectiveness of strength yoga
classes on the respiratory system of students, the
state of their physical capacity, as well as develop
programs for the development of individual
physical qualities with the help of this type of
mental fitness.

Conflicts of interests

All authors in this study declare that they have
no conflict of interest with any party.

References

1. Bornemann, B., Kovacs, P., & Singer T. (2019).
Voluntary upregulation of heart rate variability through
biofeedback is improved by mental contemplative
training. Sci Rep, 9(1):7860.
https://doi.org/10.1038/s41598-019-44201-7

Briant, L. J. B., Burchell, A. E., Ratcliffe, L. E. K,
Charkoudian, N., Nightingale, A. K., Paton, J. F. R., et
al. (2016). Quantifying sympathetic
neuro-haemodynamic transduction at rest in humans:
insights into sex, ageing and blood pressure control. J.
Physiol, 594(17):4753-68.
https://doi.org/10.1113/JP272167

Chaudhuri, P., Sengupta, P., Ganguli, S., & Halder, R. P.
(2012). Emerging trend of gym practice and its



https://doi.org/10.1038/s41598-019-44201-7
https://doi.org/10.1113/JP272167

Gumenyuk S. V., Hulka O. V., Anheliuk I. O. (2026). Rehabilitation and Recreation, Vol. 20 No.2

10.

11.

12.

13.

14.

consequence over physical and physiological tness. Biol.
Exer, No0.8, 49-58. https://doi.org/10.4127/jbe.2012.0054
Dhungana, R. R., Khanal, M. K., Joshi, S. et al. (2018).
Impact of a structured yoga program on blood pressure
reduction among hypertensive patients: study protocol
for a pragmatic randomized multicenter trial in primary
health care settings in Nepal. BMC Complement Altern
Med, No.18(1), 207. https://doi.org/10.1186/s12906-
018-2275-9

Dhungel, K. U., Malhotra, V., Sarkar, D., & Prajapati, R.
(2008). Effect of alternate nostril breathing exercise on
cardiorespiratory functions. Nepal Med, Coll J. No.
10(1), 25-27.
https://pubmed.ncbi.nlm.nih.qov/18700626/

Feketa, V.P., Hleba, L.A., Palamarchuk, O.S., Savka,
Yu.M., & Kivezhdi, K.B. (2016). Heart rate variability
in healthy individuals under conditions of diaphragmatic
breathing in biological feedback mode. Physiological
Journal, 62 4), 66-75.
https://doi.org/10.15407/f262.04.066

Ginty, AT., Tyra, AT., Young, DA., Brindle, RC., de
Rooij, SR., & Williams, SE. (2022). Cardiovascular
reactions to acute psychological stress and academic
achievement. Psychophysiology, 59(10):e14064.
https://doi.org/10.1111/psyp.14064

Guan, Y., Hao, Y., Guan, Y. et al. (2020). Effects of Tai
Chi on essential hypertension and related risk factors: a
meta-analysis of randomized controlled trials. J Rehabil
Med. 52:jrm00057. https://doi.org/10.2340/16501977-
2683

Gumenyuk, S., Sereda, 1., Hulka, O., Lavrin, H., Ladyka,
P., & Kuz, YU. (2021). Effect of yoga on biological age
indicators of 14-15-year-old girls. Journal of Physical
Education and Sport, Vol 21. Art 392. pp 2956-2962.
https://doi.org/10.7752/jpes.2021.55392

Hewett, Z. L., Ransdell, L.B., Gao. Y. et al. (2011). An
examination of the effectiveness of an 8-week bikram
yoga program on mindfulness, perceived stress, and
physical tness. Journal of Exercise Science & Fitness.
No. 9(2), 87-92. https://doi.org/10.1016/S1728-
869X(12)60003-3

Hulka, O. V. (2018). Psychophysiological changes in the
body of students under the influence of study load.
Herald of Cherkasy University. Series: Biological
Sciences. Nel, 17-24. https://doi.org/10.31651/2076-
5835-2018-1-1-17-24

Li, C., Chang, Q., Zhang, J., & Chai, W. (2018). Effects
of slow breathing rate on heart rate variability and
arterial baroreflex sensitivity in essential hypertension.
Medicine, 97:e0639.
https://doi.org/10.1097/\MD.0000000000010639

Liang, H, Luo, S, Chen, X, et al. (2020). Effects of Tai
Chi exercise on cardiovascular disease risk factors and
quality of life in adults with essential hypertension: a
meta-analysis. Heart Lung, 49:353-363.
https://doi.org/10.1016/j.hrtIng.2020.02.041

Mengden, T., Bachler, M., Sehnert, W., Marschall, P., &
Wassertheurer, S. (2023). Device-guided slow breathing
with direct biofeedback of pulse wave velocity — acute
effects on pulse arrival time and self-measured blood
pressure. Blood Press Monit, Feb 1;28(1):52-58.
https://doi.org/10.1097/MBP.0000000000000628.

145

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Muralikrishnan, K., Balakrishnan, B., Balasubramanian,
K., & Visnegarawla, F. (2012). Measurement of the
effect of Isha Yoga on cardiac autonomic nervous
system using short-term heart rate variability. J.
Ayurveda Integr. Med, No.3(2), 91-96.
https://doi.org/10.4103/0975-9476.96528

Noggle, J.J., Steiner, N.J., Minami, T., & Khalsa, S.B.
(2012). Benefits of yoga for psychosocial well-being in a
US high school curriculum; A preliminary randomized
controlled trial. J Dev Behav Pediatr, 33, 193-201.
https://doi.org/10.1097/dbp.0b013e31824afdc4

Nora, K. (2021). Yoga as complementary care for young
people placed in juvenile institutions — a study plan.
Front Psychiatry, 12, 575147. doi:
https://doi.org/10.3389/fpsyt.2021.575147

Paprika, D., Gingl, Z., Rudas, L., & Zollei, E. (2014).
Hemodynamic effects of slow breathing: Does the
pattern matter beyond the rate? Acta Physiol Hung,
101:273-281.
https://doi.org/10.1556/aphysiol.101.2014.3.2

Polito, MD., Dias, JR Jr., & Papst, RR. (2021).
Resistance training to reduce resting blood pressure and
increase muscle strength in users and non-users of anti-
hypertensive medication: a meta-analysis. Clin Exp
Hypertens, 43, 474-485.
https://doi.org/10.1080/10641963.2021.1901111
Raghavendra, B., Telles, S., Manjunath, N., Deepak,
KK., Naveen, K., & Subramanya, P. (2013). Voluntary
heart rate reduction following yoga using different
strategies. Int J Yoga, 6, 26-30.
https://doi.org/10.4103/0973-6131.105940

Santaella, D. F., Devesa, C. R., Rojo, M. R. et al. (2011).
Yoga respiratory training improves respiratory function
and cardiac sympathovagal balance in elderly subjects: a
randomised controlled trial. BMJ. Open, No.1(1). P.
€000085. https://doi.org/10.1136/bmjopen-2011-000085
Sengupta, P., & Sahoo, S. (2011). Evaluation of health
status of the fishers: Prediction of cardiovascular fitness
and anaerobic power. World J. Life Sci. Med. Res, No.1,
25-30.URL:
https://api.drum.lib.umd.edu/server/api/core/bitstreams/5
5d28bd5-03d7-49b7-87b3-fe57f4b87fle/content

Sereda, I., Lavrin H., Kucher T., Grygus I., Muszkieta
R., Napierata M. et al. (2020). The impact of yoga
practice on the development of flexibility among the
female student’s pedagogical specialities in the process
of physical training of higher educational institutions.
International journal of applied exercise physiology,
9(1), 85-95. URL:
http://www.ijaep.com/index.php/IJAE/article/view/663
Sheiko, N. I., & Kivezhdi, K. B. (2019). Modern ideas
about the influence of yoga on the human body. Herald
of social hygiene and health care organizations of
Ukraine. Ne2(80), 100-106.
https://doi.org/10.11603/1681-2786.2019.2.10490
Shinba, T., Inoue, T., Matsui, T., Kimura, KK., Itokawa,
M., & Arai, M. (2020). Changes in Heart Rate
Variability after Yoga are Dependent on Heart Rate
Variability at Baseline and during Yoga: A Study
Showing Autonomic Normalization Effect in Yoga-
Naive and Experienced Subjects. Int J Yoga, 13(2):160-
167. https://doi.org/10.4103/ijoy.ijoy 39 19



https://doi.org/10.4127/jbe.2012.0054
https://doi.org/10.1186/s12906-018-2275-9
https://doi.org/10.1186/s12906-018-2275-9
https://pubmed.ncbi.nlm.nih.gov/18700626/
https://doi.org/10.15407/fz62.04.066
https://doi.org/10.1111/psyp.14064
https://doi.org/10.2340/16501977-2683
https://doi.org/10.2340/16501977-2683
https://doi.org/10.7752/jpes.2021.s5392
https://doi.org/10.1016/S1728-869X(12)60003-3
https://doi.org/10.1016/S1728-869X(12)60003-3
https://doi.org/10.31651/2076-5835-2018-1-1-17-24
https://doi.org/10.31651/2076-5835-2018-1-1-17-24
https://doi.org/10.1097/MD.0000000000010639
https://doi.org/10.1016/j.hrtlng.2020.02.041
https://doi.org/10.1097/MBP.0000000000000628
https://doi.org/10.4103/0975-9476.96528
https://doi.org/10.1097/dbp.0b013e31824afdc4
https://doi.org/10.3389/fpsyt.2021.575147
https://doi.org/10.1556/aphysiol.101.2014.3.2
https://doi.org/10.1080/10641963.2021.1901111
https://doi.org/10.4103/0973-6131.105940
https://doi.org/10.1136/bmjopen-2011-000085
https://api.drum.lib.umd.edu/server/api/core/bitstreams/55d28bd5-03d7-49b7-87b3-fe57f4b87f1e/content
https://api.drum.lib.umd.edu/server/api/core/bitstreams/55d28bd5-03d7-49b7-87b3-fe57f4b87f1e/content
http://www.ijaep.com/index.php/IJAE/article/view/663
https://doi.org/10.11603/1681-2786.2019.2.10490
https://doi.org/10.4103/ijoy.ijoy_39_19

Gumenyuk S. V., Hulka O. V., Anheliuk I. O. (2026). Rehabilitation and Recreation, Vol. 20 No.2

26. Shohani, M., Badfar, G., Nasirkandy, MP., Kaikhavan,i
S., Rahmati, S., Modmeli, Y., Soleymani, A, &
Azami, M. (2018). The Effect of Yoga on Stress,
Anxiety, and Depression in Women. Int J Prev Med, Feb
21;9:21. https://doi.org/10.4103/ijpvm.ijpvm_242 16

27. Shulga, M. (2019). The influence of the Mind&Body
program on the physical condition of female students.
Scientific journal of the NPU named after M.P.
Drahomanova, Issue 3K(110), 608-612. URL:
https://enpuirb.udu.edu.ua/server/api/core/bitstreams/8b1
e5Sfae-8794-4a3b-aad5-fe5d434fe774/content

28. Sieverdes, JC., Mueller, M., Gregoski, MJ., Brunner-
Jackson, B., McQuade, L., Matthews, C., & Treiber, FA.
(2014). Effects of Hatha yoga on blood pressure,
salivary a-amylase, and cortisol function among
normotensive and prehypertensive youth. J Altern
Complement Med, Apr; 20(4):241-50.
https://doi.org/10.1089/acm.2013.0139

29. Sinha, A., Kumari, S., & Ganguly, M. (2021).
Development, validation, and feasibility of a school-
based short duration integrated classroom yoga module:
A pilot study design. J Educ Health Promot, 20;10:148.
https://doi.org/10.4103/jehp.jehp 674 20

30. Skurikhina, N.V., Kudryavtsev, M.D., Kuzmin, V.A. &
lermakov S.S. (2016). Fitness yoga as modern
technology of special health groups’ girl students’
psychophysical condition and psycho-social health
strengthening. Physical education of students, 2, 24-31
https://doi.org/10.15561/20755279.2016.0204

31. Telles, S., Sharma, SK., & Balkrishna, A. (2014). Blood
pressure and heart rate variability during yoga-based
alternate nostril breathing practice and breath awareness.
Med Sci Monit Basic Res, Nov 19;20:184-93.
https://doi.org/10.12659/MSMBR.892063

32. Wang, TD., Chiang, CE., Chao, TH., Cheng, HM., Wu
YW. et al. (2022). Guidelines of the Taiwan Society of
Cardiology and the Taiwan Hypertension Society for the
Management of Hypertension. Acta Cardiol Sin, May;
38(3):225-325.
https://doi.org/10.6515/ACS.202205_38(3).20220321A

33. Ward, L. (2013). Yoga for functional ability, pain and
psychosocial outcomes in musculoskeletal conditions: a
systematic review and meta-analysis. Musculoskeletal
Care, No.11(4), 203-217.
https://doi.org/10.1002/msc.1042

34. Wolff, M., Sundquist, K., Larsson Lonn, S., & Midlov, L.
(2013). Impact of yoga on blood pressure and quality of
life in patients with hypertension — a controlled trial in
primary care, matched for systolic blood pressure. BMC
Cardiovascular Disorder, No.13. 111-117.
https://doi.org/10.1186/1471-2261-13-111

35. Zhong, D., Li J., & Yang, H. (2020). Tai Chi for
essential hypertension: a systematic review of
randomized controlled trials. Curr Hypertens Rep,
22:25. https://doi.org/10.1007/s11906-020-1031-y

146


https://doi.org/10.4103/ijpvm.ijpvm_242_16
https://enpuirb.udu.edu.ua/server/api/core/bitstreams/8b1e5fae-8794-4a3b-aad5-fe5d434fe774/content
https://enpuirb.udu.edu.ua/server/api/core/bitstreams/8b1e5fae-8794-4a3b-aad5-fe5d434fe774/content
https://doi.org/10.1089/acm.2013.0139
https://doi.org/10.4103/jehp.jehp_674_20
https://doi.org/10.15561/20755279.2016.0204
https://doi.org/10.12659/MSMBR.892063
https://doi.org/10.6515/ACS.202205_38(3).20220321A
https://doi.org/10.1002/msc.1042
https://doi.org/10.1186/1471-2261-13-111
https://doi.org/10.1007/s11906-020-1031-y

