DiznyHa peabinirayis
Ta pekpeayinHo-0340pP0OBYi TeXHONOriT
N° 7(3)/2022

96

Original article

The influence of the Yumeiho therapy
procedure on central hemodynamics and

its assessment

Oleksandr Romanchuk!, Vasyl Hanitkevych?

tLviv State University of Physical Culture named after Ivan Bobersky, Lviv, Ukraine

2Center “Yumeiho”, Lviv, Ukraine

DOI: 10.15391/prrht.2022-7.20

Received: 18.06.2022
[&) Accepted: 30.06.2022
4 Published: 30.09.2022

Citation:

Romanchuk, O. & Hanitkevych, V.
(2022). The influence of the
Yumeiho therapy procedure on
central hemodynamics and its as-
sessment. Physical rehabilitation
and recreational health
technologies, 7(2), 96-103. doi:
10.15391/prrht.2022-7.20

¥ Corresponding author:

Oleksandr Romanchuk

Lviv State University of Physical
Culture named after Ivan
Bobersky, Lviv, Ukraine
orcid.org/0000-0001-6592-2573
e-mail: doclfc@ua.fm

Vasyl Hanitkevych
orcid.org/0000-0002-4409-0461

(@M

Copyright: © 2022 by the au-
thors.

This article is an open access
article distributed under the terms
and conditions of the Creative
Commons Attribution 4.0 Inter-
national (CC BY) License (https://
https://creativecommons.org/
licenses/by/4.0/).

Abstract

The purpose of the study was to determine changes in central
hemodynamics under the influence of the Yumeiho therapy pro-
cedure and to develop criteria for their evaluation

Material & Methods: 55 people who received Yumeiho therapy
procedures at the “Yumeiho” center in Lviv were under super-
vision. Of them, 29 women aged 38.7 (32.0; 52.4) years and
26 men aged 35.8 (29.0; 46.6) years. The average age of the
examinees was 37.5 (31.5; 47.2) years. All individuals had non-
specific signs of manifestations of osteochondrosis of the spine.
The methodology for the study of the indicators of the cardio-
vascular system involved the recording of blood pressure (BP)
and heart rate (HR) in the supine position after 5 minutes of rest
before the procedure, as well as after 5 minutes of rest in the
supine position after the completion of the Yumeiho therapy

Results: stroke volume (SV, cm?3), cardiac output (CO, dm3),
general peripheral vascular resistance (GPVR, dyn/s/cm~°), car-
diac index (CI, dm3/m?) and stroke index (SI, cm3/m?) were cal-
culated according to known formulas. The analysis of changes in
hemodynamic parameters during 1014 procedures was carried
out. It is shown that in the Yumeiho-therapy procedure, there is
a significant decrease in SV, CO, CI, SI and an increase in GPRY,
both in men and in women. There is a decrease in the kinetics
of blood circulation to the hypokinetic level.

Conclusions: the conducted study made it possible to estab-
lish that under the influence of Yumeiho therapy in patients
there is a significant decrease in SV (cm?3), CO (dm?3), CI (dm3/
m?), SI (cm3/m?), and a significant increase in GPRV (dyn/s/
cm~). According to the apriori data of the percentile analysis of
changes in hemodynamic parameters, the limits of pronounced
deviations, which may indicate an inadequate reaction of the
body to the procedure, are established. That is, the obtained
results can be useful during operational control of the effect of
the Yumeiho therapy procedure on the patient’s body. In the
future, it is possible to consider the use of Yumeiho therapy in
cardiac patients.

Key words: procedure, physical rehabilitation, stroke volume,
cardiac output, general peripheral vascular resistance.
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ueaypu lOmelixo-Tepanii Ha UeHTpa-
NbHY remoamHamiky Ta 1ii ouiHka. Me-
TOK JOCAIAXEHHS 6yno BU3HAUUTM  3MiHU
LLeHTpanbHOi reMmoamHaMikum 3a BMNAMBY
npoueanypu lOmenxo-Tepanii Ta po3pobutn
KpuTepii iX ouiHkn. MaTepian i Merogm:
nig Harnsgom 3Haxoawnmucb 55 oci6, sKi
oTpuMyBann npoueaypu tOmerixo-Tepanii y
ueHTpi «lOMenxo» M. JIbBiB. 3 HUX 29 XIiHOK
Bikom 38,7 (32,0; 52,4) pokiB Ta 26 4onoBikiB
Bikom 35,8 (29,0; 46,6) pokie. CepegHin BiK
obctexeHunx cknagas 37,5 (31,5; 47,2) pokis.
Bci ocobn Manu HecneumdivHi 03HaKM NposBiB
0CTEOXOHAPO3Yy XpebTa. MeToanKa AOCHIAKEHHS
MOKa3HWUKIB CepLeBO-CYAMHHOI CUCTEMU Nepea-
6avana peectpauito aptepianbHoro Tucky (AT)
Ta 4acTtoTu cepueBux ckopoyeHb (YCC) vy
MNOMIOXEHHI Nnexadn nicna 5-XBUAMHHOIMO BiA-
NOYMHKY nepej MNpPoOBeAEHHSM npoueaypu, a
TakoX nicns 5-TM XBWAWH BIAMOYMHKY Yy MOMO-
XKEHHI nexauun nicns 3aBeplleHHs npoueaypwu
tOmerixo-Tepanii. PesynbTaTn: po3paxyHKOBUM
MeTOAOM BM3Ha4danucb yaapHuin o6’em (YO,
cm3), cepueBuin Bukuna (XOK, am3), 3aranbHui
nepudepuyHuii  onip cyauH (3M0OC, giH/c/
cM~—°), cepuesunin ingekc (CI, gM3/M?) Ta yaapHui
iHgekc (YI, cm3/m2). T[lpoBeaseHwnin aHanis
3MiH MNOKa3HWKiIB remoamHaMikm nia yac 1014
npoueayp. NokasaHo, Wo B npoueaypi tOmerixo-
Tepanii  BiABYyBa€TbCA  3HauylWle 3HUXKEHHS
YO, XOK, CI, YI Ta 36inbweHHsa 3M0OC, sk y
YONOBIKIB, TaK iy XiHOK. BinbyBaeTbCA 3HNXKEHHS
KiHETMKM KpoBOObIry A0 rinoKiHETUYHOIO PiBHS.
BucHOBKMW: NpoBeAeHe A0CiIAXEHHS A03BONIIO
BCTAHOBWUTK, WO 3a BNAMBY lOMenxo-Tepanii y
nauieHTiB BiabyBa€eTbCS 3HaYyLWe 3HUXeHHsa YO
(cm3), XOK (am3), CI (am3/m?), YI (cm3/M?), Ta
3Hauvywe 36inbweHHa 3MOC (aiH/c/cm~>). 3a
anpiopHMMW AaHUMU MEPLEHTUNBHOIO aHanily
3MiH TMOKa3HMWKIB reMoAMHaMIiKM BCTaHOBJIEHI
MeXi BUpaXeHUX BiAXWIIEHb, SKi MOXYTb CBiA-
YMTU NPO HEAAEKBATHY peakuilo opraHiamy Ha
npoueaypy. To6To, oTpuMaHi pe3ynbTaTu MoO-
XyTb OyTM KOpPUCHMMM Mig 4Yac onepaTtMBHOrO
KOHTPOO BNAMBY npoueaypu lOmerxo-Tepanii
Ha OpraHiaM nauieHTa. B nepcnekTusi MOXHa
poO3rnsiHyTM 3acTocyBaHHsA lOMelixo-Tepanii vy
KapAionoriyHMX XBopuX.

KnrouoBi cnosa: npoueaypa, disnyHa peabini-
Tauisa, yaapHun o6’eM, cepueBun BuUKMA, 3a-
ranbHUM nepndepnyHnii onip CyamH.

Introduction

Yumeiho therapy is a method of holistic ap-
proach used for the treatment of many diseases,
as well as for improving the mental and physical
condition of a person (Saionji M., 1990). It is
widely used for various diseases of the muscu-

loskeletal system. Studies conducted by various
authors demonstrated a reduction in pain and
restoration of initial muscle elasticity and joint
mobility in scoliotic disease and postural dis-
orders, and showed its advantages compared
to physiotherapy and an individual program of
kinesitherapy (Acasandrei, L. & Macovei, S.,
2014; Rajabi, R. et al., 2011). Other scientists
have shown its effectiveness in chronic pain in
the back and lower back (Gladovi¢, N. et al.,
2020; Nikolovska, L. & Arsik, N., 2021), cervical
spine. The studies that showed the effectiveness
of the recovery of elite athletes also were quite
significant (Bogdan, C. et al, 2021; Espi-Lépez,
G., 2018). A number of authors demonstrated
the beneficial effect of Yumeiho therapy on the
course of menopause (Mehraban, Z. & Alizadeh,
L., 2012). In previous studies, a positive effect
of the Yumeiho therapy course on the morpho-
functional state of the body (Romanchuk, O. &
Hanitkevych, V., 2022) and the function of the
respiratory system (Romanchuk, O. & Hanit-
kevych, V., 2022) of adolescents with posture
disorders was demonstrated. Put it was shown
to improve the mobility of the chest, its vol-
ume, increase in the vital capacity of the lungs,
peak exhalation speed, hypoxic resistance of
the body, etc.

Apriori, the positive influence of the corrective
and mobilizing effects of Yumeiho therapy and
manual therapy on the function of internal or-
gans due to the influence on autonomic inner-
vation is clear, but not always proven (Amoroso
Borges, B. et al, 2018; Araujo, F. et al, 2019;
Minarini, G., 2018; Wirth, B. et al, 2019). On
the other hand, it requires appropriate research
that would allow proving a direct effect on the
function of certain organs (Benjamin, J. et al,
2020; Hinkeldey, N. et al, 2020; Simonelli, C.
et al, 2019). Taking into account the holistic
approach in the Yumeiho therapy method, it is
important, in our opinion, to determine the im-
pact on the hemodynamic system, as a system
that provides the main adaptive and restorative
mechanisms in the body of a healthy and sick
person (Alsayani, K. et al, 2021; Guzii, O. et al,
2017, 2021).

The purpose of the study was to determine
changes in central hemodynamics under the in-
fluence of the Yumeiho therapy procedure and
to develop criteria for their evaluation.
Material and methods of research

Participants

55 people who received Yumeiho therapy proce-
dures at the “Yumeiho” center in Lviv were un-
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der supervision. Of them, 29 women aged 38.7
(32.0; 52.4) years and 26 men aged 35.8 (29.0;
46.6) years. The average age of the examinees
was 37.5 (31.5; 47.2) years. All individuals had
non-specific signs of the spine osteochondrosis
manifestations, which in most cases appeared
during prolonged forced standing, sitting posi-
tions, or during physical work. The most fre-
quent complaint of these persons was constant
pain in certain areas of the back, which varied
with a change in the body position.

Procedure

All the examined underwent a course of Yumeiho
therapy, which consisted of 8-10 procedures on
average. Our study examined the dynamics of
changes in the parameters of the cardiovascu-
lar system in people who received from 4 to
42 Yumeiho therapy procedures during 2020-
2022. The Yumeiho therapy procedure involved
the use of (Saionji M., 1990):

1) point massage,

2) bone and joint manipulation and mobilization
techniques,

3) special physical exercises.

The average duration of the Yumeiho therapy
procedure was 60 minutes.

Before the start of each procedure, people visit-
ing the “Yumeiho” center had their body length

(BL) and weight (BW) measured in light clothes
adapted for the procedure. The methodology of
the study of the cardiovascular system indica-
tors involved the recording of blood pressure
(BP) and heart rate (HR) using an automatic
tonometer Omron M3 Comfort (made in Ja-
pan). Cardiovascular system parameters were
recorded in the supine position after 5 minutes
of rest before the procedure, as well as after 5
minutes of rest in the supine position after the
completion of the Yumeiho therapy procedure.

The research was conducted in accordance with
the rules of the Declaration of Helsinki, 1975.
All individuals signed appropriate forms of in-
formed consent for conducting the study.

During the examination, systolic blood pressure
(SBP, mm Hg), diastolic blood pressure (DBP,
mm Hg), and heart rate (HR, mint) were de-
termined. Body mass index (BMI, kg/m?), body
area (m?), pulse blood pressure (PBP, mm Hg),
average blood pressure (ABP, mm Hg); stroke
volume (SV, cm?3), cardiac output (CO, dm3),
general peripheral vascular resistance (GPVR,
dyn/s/cm~3), cardiac index (SI, dm3/m?) and
stroke index (CI, cm3/m?) were calculated ac-
cording to known formulas (Romanchuk, O.,
2010).

Statistical analysis

Non-parametric methods of statistical analysis

Table 1. Morphometric characteristics of the studied contingent, Me (Q,; Q,)

Parameters All group Men Women
BL, cm 169,0 (165,0; 178,0) 183,0 (173,0; 187,0) 165,0 (163,0; 169,0)
BW, kg 67,6 (59,1; 83,4) 79,4 (66,9; 101,2) 62,9 (54,7; 74,7)
BMI, kg/m? 22,8 (20,6; 28,5) 24,8 (22,3; 29,3) 21,1 (20,4; 27,4)

Body square, m? 1,80 (1,68; 2,00)

2,05 (1,80; 2,27)

1,73 (1,58; 1,83)

Table 2. Changes in the routine parameters of the cardiovascular system in the Yumeiho-thera-

py procedure, Me (Q,; Q,)

Parameters 10‘2,2 T)Ifog;?:ll:l':es 427 pllzl)?:gdures 587 ‘glg)?:(;‘ures
Before 120,0 (108,0; 131,0) 127,0 (118,0; 134,0) 113,0 (105,0; 128,0)
SBP, mmHg After 120,0 (107,0; 132,0) 125,0 (118,0; 133,0) 110,0 (104,0 ;131,0)
p= 0.267535 0.085018 0.999563
Before 76,0 (71,0; 81,0) 77,0 (72,0; 83,0) 75,0 (70,0; 80,0)
DBP, mmHg After 78,0 (73,0; 84,0) 80,0 (75,0; 86,0) 77,0 (72,0; 82,0)
p = 0.000000 0.000000 0.000000
Before 44,0 (36,0; 52,0) 48,0 (42,0; 53,0) 40,0 (33,0; 49,0)
PBP, mmHg After 41,0 (33,0; 49,0) 44,0 (40,0; 49,0) 36,0 (30,0; 48,0)
p= 0.000000 0.000000 0.000000
Before 70,0 (63,0; 78,0) 69,0 (62,0; 78,0) 71,0 (64,0; 78,0)
HR, min-! After 62,0 (58,0; 67,0) 63,0 (58,0; 69,0) 61,0 (57,0; 66,0)
p= 0.000000 0.000000 0.000000
Before 90,7 (83,7; 97,3) 93,3 (87,3; 99,7) 88,0 (81,7; 95,3)
ABP, mmHg After 91,8 (85,3; 99,7) 95,0 (90,0; 101,0) 88,3 (83,0; 97,7)
p = 0.000000 0.000000 0.000000
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of the Statistica 10.0 program were used to an-
alyze the research results. Research results are
presented in the form of Me (Q,; Q,). The prob-
ability of differences between indicators was de-
termined using the Wilcoxon test.

Results of the study

In the table 1 presents the main morphometric
indicators of the examined persons. Based on
the BMI indicators, it can be stated that a cer-
tain number of subjects are overweight, both
among men and among women.

In the table 2 presents the dynamics of changes
in routine indicators of the cardiovascular sys-
tem, which were determined at the beginning and
at the end of the Yumeiho therapy procedure. In
the Yumeiho therapy procedure, fairly charac-
teristic changes in indicators of cardiovascular
system activity occur, which are characterized
by nonprobable changes in SBP (mmHg) in both
men and women, which are accompanied by
probable (p=0.000) changes in HR (min-t), SBP
(mmHg), DBP (mmHg), ABP (mmHg). Namely,
there is a slight increase in DBP (mmHg) from
76.0 (71.0; 81.0) to 78.0 (73.0; 84.0) in the
entire group, from 77.0 (72, 0; 83.0) to 80.0
(75.0; 86.0) among men and from 75.0 (70.0;
80.0) to 77.0 (72.0; 82.0) among women. With
the same significance (p=0.000) there is a de-
crease in HR (min-') from 70.0 (63.0; 78.0) to
62.0 (58.0; 67.0) throughout the group, from
69 .0 (62.0; 78.0) to 63.0 (58.0; 69.0) among
men and from 71.0 (64.0; 78.0) to 61.0 (57.0;
66.0) among women.

Such changes in the routine indicators of the
cardiovascular system in patients in the Yumeiho

therapy procedure testify to a certain reorgani-
zation of central hemodynamics that occurs in
the body. At the same time, it should be noted
that the Yumeiho therapy procedure, although
it involves performing most of the mobilization
and manipulation techniques in the lying po-
sition of the patient, is still accompanied by a
sufficient number of passive-active movements
and techniques that are performed in the sit-
ting position. That is, the probable effect of the
influence of the horizontal position is definitely
there, but there is also the effect of the use of
mobilization and manipulation influences. First
of all, this was shown in a previous study, when
using the instrumental registration of indica-
tors of the cardiorespiratory system, changes
in many indicators of the activity of the car-
diovascular and respiratory systems were de-
termined under the direct influence of traction
manipulations in the thoracic spine, which were
performed in a sitting position (Romanchuk, O.,
2022).

In the table 3 presents the calculated indica-
tors of central hemodynamics, which testify to
probable (p = 0.000) changes in the indicators
of SV (cm?3), CO (dm3), CI (dm3/m?), SI (cm?3/
m?) and GPVR (dyn/s/cm~3). Namely, a signifi-
cant decrease in SV (cm?) for the whole group
from 51.4 (45.2; 58.2) to 48.8 (42.5; 55.4), for
men - from 55.1 (45.8; 62 .8) to 50.6 (42.6;
59.3) and for women - from 50.3 (44.8; 55.0)
to 48.2 (42.4; 53.7). A significant decrease in
cardiac output (CO, dm?3), which occurred both
at the expense of HR (mint) (Table 2) and at
the expense of SV (cm?); for the whole group -
from 3.7 (3.2; 4.2) to 3.1 (2.6; 3.5), for men -
from 3.8 (3.3; 4.3) to 3, 3 (2.7; 3.7) and for
women - from 3.6 (3.1; 4.1) to 2.9 (2.6; 3.4).

Table 3. Changes in central hemodynamic parameters in the Yumeiho therapy procedure,

Me (Q1;Q3)
Parameters Whole group Men Women
1014 procedures 427 procedures 587 procedures
Before 51,4 (45,2; 58,2) 55,1 (45,8; 62,8) 50,3 (44,8; 55,0)
SV, cm?® After 48,8 (42,5; 55,4) 50,6 (42,6; 59,3) 48,2 (42,4; 53,7)
p= 0,000000 0,000000 0,000000
Before 3,7 (3,2;4,2) 3,8(3,3; 4,3) 3,6 (3,1;4,1)
CO, dm?® After 3,1(2,6; 3,5) 3,3(2,7;3,7) 2,9 (2,6; 3,4)
p= 0,000000 0,000000 0,000000
Before 1,99 (1,68; 2,36) 1,88 (1,60; 2,19) 2,11 (1,76; 2,45)
Cl, dm3¥/m? After 1,67 (1,41; 1,96) 1,62 (1,35; 1,84) 1,69 (1,45; 2,02)
p= 0,000000 0,000000 0,000000
Before 28,4 (24,4; 33,6) 27,6 (22,6; 32,7) 28,8 (25,3; 34,1)
Sl, cm®/m? After 27,4 (22,8; 31,7) 25,9 (20,7; 30,9) 28,2 (23,9; 32,3)
p= 0,000000 0,000000 0,000000
Before 1938 (1674; 2342) 1968 (1709; 2307) 1923 (1651; 2359)

GPVR, dyn/s/cm™

After

2398 (2009; 2912)

2343 (2020; 2874)

2432 (1984; 2962)

p=

0,000000

0,000000

0,000000
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Table 4. Criteria for evaluating changes in central hemodynamic indicators in the Yumeiho
therapy procedure

Parameters Sex <5% 5-25% 25-75% 75-95% >95%
M <125 125-74 73-05 06-55 >55
SV, cm?®
F <10.8 10.8--5.8 57-09 10-57 >5.7
o dm M <-1.445 ~1.445 — -0.895 -0.894 — -0.224 20.223 - 0.243 >0.243
‘ F <1618 1.618—-0.947 -0.946 —-0.312 -0.311 — 0.062 >0.062
M <0.76 20.75 —-0.44 20.43--010 20.11-0.12 ~0.12
Cl, dm®/m?
F <0.92 20.92—-055 -0.54—-0.17 0.16 - 0.04 >0.04
M <6.53 6.53 — -3.62 361-028 029-297 >2.97
SI, cm®/m?
F <-6.66 -6.66 — -3.40 3.39-050 051-335 >335
M <159 159 — 158 158 — 657 658 — 1110 >1110
-5
GPVR, dyn/sicm F <68 68— 219 220-710 7111286 >1286

Changes in CI (dm3/m?) and SI (cm3*/m?2) among
all studied groups were similar in terms of dy-
namics. Their changes can be characterized as
indicating a decrease in blood circulation kinet-
ics to a hypokinetic level.

Also, the changes that occurred in the param-
eters of the total peripheral resistance of the
vessels (GPVR, dyn/s/cm~°) turned out to be
unidirectional in the direction of increase. For
the whole group - from 1938 (1674; 2342) to
2398 (2009; 2912), for men - from 1968 (1709;
2307) to 2343 (2020; 2874) and for women -
from 1923 (1651; 2359) to 2432 (1984; 2962).
Such dynamics characterizes an increase in the
vascular tone of peripheral vessels. The prob-
ability of such a reaction may be related to the
tonic effects that are exerted during the Yumeiho
therapy procedure on individual muscle groups
with the use of point massage. However, in ear-
lier studies, such an effect was noted separately
after performing traction manipulations on the
chest (Romanchuk, 0., 2022).

That is, in the Yumeiho therapy procedure,
changes in central hemodynamics occur, which,
on the one hand, are characterized by the econ-
omy of the cardiovascular system activity, first
of all, due to the reduction of the indicators of
HR, SV, CO, CI, SI, and on the other hand, they
contribute to the increase of indicators of DBP,
ABP, GPVR, which in turn can be considered as
a negative factor. However, changes in DBP and
ABP occur within the normative values and do
not reach pre- and hypertensive values. The
most likely is their reaction to tonic passive ef-
fects on peripheral muscles.

In view of the obtained data, one of our tasks
was to develop criteria for evaluating changes
in central hemodynamic parameters under the
influence of the Yumeiho therapy procedure. For
this purpose, we used the well-known method
of percentile analysis, which involves evaluation
taking into account falling within certain limits

100

of the percentile distribution (Romanchuk, A. &
Pisaruk, V., 2013). Most often, in practice, they
use the distribution that takes into account en-
tering the corridors in less than 5% of cases,
from 5% to 25% of cases, from 25% to 75%
of cases, from 75% to 95% of cases and more
than 95% of cases (Panenko, A. et al, 2006;
Guzii, O. et al, 2019). Each of these corridors
from the point of view of statistical analysis can
be characterized as a pronounced decrease, a
moderate decrease, the norm, a moderate in-
crease, and a pronounced increase, respective-
ly (Panenko, A. et al, 2004). We analyzed indi-
vidual changes in central hemodynamic indica-
tors during the Yumeiho therapy procedure. The
percentile limits of the ranges of changes that
can be used as criteria for evaluating changes
are presented in the table. 4.

The most optimal are changes that are within
25-75% occurrence. As an example, the optimal
changes in the SV (cm?) in the Yumeiho therapy
procedure are from a decrease of 7.3 cm?3 to an
increase of 0.5 cm3 in men and from a decrease
of 5.7 cm3 to an increase of 0.9 cm3 in women.
Changes in other parameters of central hemo-
dynamics can be evaluated in a similar way.

However, it is more informative to determine
the limits of deviations of central hemodynamic
indicators, which are in the extreme ranges of
the distribution - less than 5% and more than
95%. That is, which are quite rare and may in-
dicate the development of negative reactions in
patients.

As an example, consider changes in the cardiac
output (CO, dm?3). According to the data of the
preliminary analysis, it was established that CO
(dm3), both in men and in women, probably de-
creases under the influence of Yumeiho therapy
(Table 3). From these positions, the optimal de-
crease in men is 224-894 cm3, in women - 312-
946 cm?3. That is, the normal response of CO
(dm?3) in men and women is proportional in the
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reduction. A significant decrease in CO (dm?3)
can be associated with two main factors - a
pronounced decrease in HR (min*) or a pro-
nounced decrease in SV (cm?3). The first may in-
dicate a weakness of the sinus node, a violation
of intracardiac or atrioventricular conduction,
and the second - a significant deterioration of
the contractile function of the heart. What is the
first, what is the second can have quite nega-
tive consequences for the patient’s condition. In
view of the results obtained by us, for men this
is a reduction of CO by 1445 cm?3, for women -
1618 cm?3. No less threatening to the patient’s
condition is the increase in CO under the in-
fluence of the Yumeiho therapy procedure. The
inadequacy of this reaction may be associated
with excessive release of intercellular fluid into
the bloodstream, or excessive activation of the
sympathetic nervous system, which is possible
when using some methods of Yumeiho therapy.
In any case, an increase in CO is not character-
istic of the reaction of the hemodynamic system
to Yumeiho therapy. However, the greatest cau-
tion is required for CO values that exceed 243
cm? in men and 62 cm?® in women. Such reac-
tions may indicate the development of hyper-
tensive conditions.

Discussion

Operational monitoring of the condition of pa-
tients within physical rehabilitation procedures
is an urgent task during the development of
various rehabilitation programs. In any patho-
logical conditions, the cardiorespiratory system,
one of the links of which is the system of en-
suring central hemodynamics, is the most reac-
tive in terms of influence on physical means of
rehabilitation (Alsayani, K. et al, 2021; Guzii,
0. et al, 2017; Hinkeldey, N. et al, 2020). Its
role is related to the proper provision of blood
flow in various parts of the human body and de-
pends on several components - the contractile
function of the heart, the volume of circulat-
ing blood and the resistance of resistive ves-
sels. All these components are exposed to one
or another influence when using physical means
of rehabilitation. From these positions, it is im-
portant to establish the most expected options
for responding to physical influences, as well as
options that are within the limits of rarely en-
countered, which require appropriate analysis
to prevent adverse reactions of the body to the
use of rehabilitation measures. The majority of
studies aimed at determining the effects of cer-
tain means of physical rehabilitation are, as a
rule, limited to the study of changes in the sys-
tems on which they are aimed. Of course, more
often we are talking about the musculoskeletal
system, the nervous system, and the metabolic

system (Hinkeldey, N. et al, 2020; Rajabi, R.
et al, 2011). Certain studies are dedicated to
the search for long-term effects of the use of
physical rehabilitation aimed at the cardiorespi-
ratory system, the main parameter of which is
the oxygenation of the body according to the
data of cardiopulmonary testing on a bicycle er-
gometer. At the same time, there are not many
studies that analyze direct effects (Minarini, G.
et al, 2018; Benjamin, J. et al, 2020; Alsayani,
K. et al, 2021). This was due to many factors,
first of all, the lack of an opportunity to conduct
diagnostic studies directly at the place of appli-
cation of the procedures. In recent years, with
the spread of information technologies and the
development of various sensors of physiologi-
cal functions, such an opportunity has become
available.

The purpose of the conducted research was
to show the main hemodynamic effects of the
Yumeiho therapy procedure, as well as to de-
termine the optimal and extreme limits of their
changes, which has a significant to help not
only in the development of impact effectiveness
criteria, but also in the further processing and
feasibility of developing modern information
technologies and sensors for possible use in re-
habilitation practice.

In general, characterizing the obtained results,
it should be noted that according to most indi-
cators of central hemodynamics in the Yumeiho
therapy procedure, clear unidirectional shifts
are noted, which testify to the economization of
the function of the cardiovascular system due to
a decrease in the kinetics of blood circulation,
and an increase in the kinetics should be consid-
ered as an inadequate reaction. However, these
values also have a certain limit, the achieve-
ment of which should cause concern about the
development of possible adverse reactions to
the procedure.

The obtained effects are also important for pa-
tients with diseases of the cardiovascular sys-
tem. Probably, among the next areas of re-
search on the impact of Yumeiho therapy on the
human body, it is advisable to conduct research
in conjunction with cardiology specialists to es-
tablish the possibility of its use in the rehabili-
tation process of patients with cardiovascular
system pathology.

Conclusion

The conducted study made it possible to estab-
lish that under the influence of Yumeiho-ther-
apy in patients there is a significant decrease
in SV (cm?3), CO (dm?3), CI (dm3/m?), SI (cm3/

101



DiznyHa peabinirayis
Ta pekpeayinHo-0340pPOBYi TeXHONOriT
N° 7(3)/2022

m?), and a significant increase in GPVR (dyn/s/ Conflicts of Interest
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