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Abstract: This article presents a two-stage study result of the author's method of vibroacoustic massage using singing 
bowls application. At the first stage, the effect of vibroacoustic massage single application over psycho-emotional 
characteristics was studied. 19 studied volunteers took part in our study. The testing results before and after exposures 
were compared according to the WAM (Weighted average mark), Zung, and Spielberg-Khanin tests. The study of the 
psycho-emotional sphere showed that after the vibroacoustic massage procedure, the indicators of "well-being" and 
"activity" of the WAM test significantly improved (p = 0.002). In addition, the depression level determined by the Zung 
test, personal anxiety indicators (p = 0.004), and situational anxiety ones (p = 0.028) decreased. At the second stage, 62 
volunteers were divided into two groups. The first group underwent a vibroacoustic massage session according to the 
patented author's method. The second group received only acoustic exposure using only singing bowls. Differences in 
the Kerdo index were revealed in the dynamics, and in the first group, the changes were less significant than in the 
second one. Changes in heart rate variability characteristics for both groups were similar: there was an increase in 
parasympathetic influences at rest and during the orthostatic test (increased levels of RMSSD (Root Mean Square of 
Successive Differences), NN50, pNN50) and a decrease in sympathetic effects at rest and their slight increase with 
orthostatic loading (TINN, RR triangular index). The dynamics were more significant in the first group that received a 
vibroacoustic massage session. When assessing changes in the neurovegetative regulation levels activity of the heart 
rhythm, the main difference was associated with very low-frequency waves power dynamics during the orthostatic test. 
Thus, vibroacoustic massage using singing bowls improves the psycho-emotional state, reduces depression and anxiety, 
and increases Parasympaticus (autonomic nervous system) activity. 
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INTRODUCTION 

The beneficial effect of sound has been used for a 
long time by humanity in practice. Music therapy can 
curtail several pathological conditions, including mental 
disorders and pain syndrome [1-4]. Researchers also 
note the positive effect of meditative states on some 
physiological parameters and learning ability [5, 6]. The 
combination of meditation and sound exposure can 
provide additional synergistic effects. Singing bowls 
use can be such an integrative influence variant. 
Experimental meditation with singing bowls (n = 62) led 
to a decrease in tension, anger, fatigue, depression, 
and an increase in spiritual well-being feeling (p 
<0.001). For participants who had not previously 
practiced these methods, the effect was even greater 
[7]. Similar data on singing bowl's effects on distress, 
anxiety, depression, fatigue, stress was obtained in 
another study [4]. This work also indicated exposure to 
Tibetan bowls to normalize blood pressure, heart rate, 
oxygen saturation in peripheral capillaries, cutaneous 
conduction, and restore alpha rhythms in a brain's 
anterior frontal region. 
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Another study evaluated the singing bowls effect 
versus relaxation on the back. The heart rate variability 
(HRV) parameters were used as assessment criteria, 
including heart rate (HR) and standard deviation of the 
RR interval (RMSSD), which correlates with 
parasympathetic activity. The singing bowls use 
resulted in significant reductions in stress index, heart 
rate, and an increase in RMSSD, indicating improved 
adaptation processes [8]. Singing bowls were first used 
in the 5th century BC in the fire cult in the Himalayas. 
Later they were used in meditation and religious rituals. 
The exact composition of the Tibetan bowls is not 
regulated. Usually, their alloy consists of bronze with 
inclusions of silver, zinc, iron, gold, and nickel [9]. The 
Tibetan bowl is a standing bell; when struck, a complex 
composition sound is formed. When the bowl is filled 
with water, ripples and surface waves are formed on its 
surface upon impact. If the effect is powerful, then the 
breakage of the waves creates droplets rising into the 
air. The vibrations frequency generated by the bowl 
depends on the material it is made of, and the shape of 
the waves generated depends on the bowl geometry 
[9]. 

The ability of singing bowls to generate wave effects 
in liquid upon singing bowl contact with the body, most 
likely, can determine their biological effect on cells, 
containing 70-80% water. Each physical system has its 
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own resonant frequency. Resonance is defined as a 
phenomenon in which an oscillating system can absorb 
energy from an external source with certain efficiency 
at only one specific frequency. Bio-resonance 
produced by sound works on two levels: mechanical-
acoustic and electromagnetic. Cells can also produce 
their own sound vibrations, the characteristics of which 
may be the result of gene expression and associated 
metabolic processes. Specially selected vibrations of a 
specific frequency can modulate cellular activity [10]. 
One study attempted to use acoustic sonification using 
singing bowls to diagnose blood pressure [11]. One 
pilot study examined the effects of Tibetan singing 
bowls on 12 patients with metastatic cancer, both non-
contact and body contact. The vibroacoustic effect was 
carried out during 6 sessions. At the end of the course 
of the vibroacoustic massage, according to the Bagno 
Armonico method, there was a decrease in the 
conduction level, an increase in heart rate variability, 
an increase in α-, β-, and inter-hemispheric coherence. 
Reductions in anxiety, agitation, involuntary mental 
alertness, and stress were noted [12]. 

Exposure to quartz singing bowls in patients (n = 
54) with back pain had a nonspecific effect. Despite a 
significant reduction in pain intensity compared with the 
zero group, there were no significant differences 
compared with the placebo group. Thus, it was not 
possible to prove the analgesic effect of singing bowls 
[13]. A study of the combined effect of singing bowls 
and relaxation found significant reductions in blood 
pressure, heart rate, and improvement in the emotional 
state compared to relaxation [14]. The study hypothesis 
was that a single exposure to singing bowls, according 
to the author's method [15-17], combining minimal non-
contact and main contact effect, on the cardiovascular 
and autonomic nervous systems work and psycho-
emotional state is more effective than isolated acoustic 
exposure with singing bowls. A singing bowl made of 
bell bronze was used for the session [18-20]. The bowl 
dimensions were as follows: diameter 25 cm; height 11 
cm; bottom diameter 13 cm. The bowl was placed 
directly on the subject's body and, holding it with one 
hand, hit the bowl with a special stick with a wooden 
handle and a rubber tip. In each position, the bowl was 
struck 9 times with an interval of 1 second between 
strikes, then it was moved to the next position, and the 
procedure was repeated. The session lasted for 50 
minutes [21-23]. 

This work aims to study the effect of a single 
exposure to singing bowls over the parameters of 
psycho-emotional well-being, depression and anxiety 

levels, hemodynamic parameters, including the minute 
volume of oxygen, Kerdo index, WAM scale, and HRV 
characteristics. 

MATERIALS AND METHODS 

The study of the physiological effects of the 
influence of the author's method of vibroacoustic 
massage by the method of “singing bowls” was carried 
out in two stages - on the basis of the Ural State 
University of Physical Culture (UralSUPC), 
Chelyabinsk, Russian Federation (the first stage) and 
Yoga Studio “Mint” (“Myata”) in Dzerzhinsk, 
Nizhegorodskaya region, Russian Federation (Yoga-
Studios “Mint”) (second stage). The studies were 
carried out in accordance with the rules of the 1975 
Declaration of Helsinki, revised in 2013. The study was 
approved by the ethics committee of Ural SUPC. All 
subjects signed informed consent for its conduct. At the 
first stage, a group of 19 volunteers was randomly 
selected: 15 women and 4 men. The age range ranged 
from 19 to 58 years. The average age was 30.36 ± 
13.94 years. At the second stage, the number of 
people in the group was 62: 43 men and 19 women. 
The experimental (first) group included 31 people; 
control (second) – 31 people. In the experimental 
group, a session of vibroacoustic massage by singing 
bowls was performed. In the control group, an isolated 
acoustic effect by singing bowls was performed. The 
bowl was located within auditory accessibility but at a 
distance of about two meters from the subject. The 
average age (± SD (Standard Deviation)) in the first 
group was 38.65±9.28 years, in the second – 
35.55±4.75 (p> 0.05) [24-26]. 

A single effect on the psychological state was 
assessed using three WAM scales (well-being, activity, 
mood), the Zung test (screening for depression), and 
the Spielberg-Khanin anxiety scale. The WAM test 
contains 30 questions divided into 3 clusters: health, 
activity, and mood [27]. The answer to each question 
ranges from 1 to 7 points. The answers are summed up 
by clusters and divided by 10. The final result above 4 
for each cluster indicates a favorable state of the 
subject. Zung's test consists of 20 questions, and each 
scored in a 1-4 point range [28]. The degree of 
depression was assessed as follows: 25-49 – normal; 
50-59 – mild depression; 60-69 –moderate depression; 
70 and above – severe depression. The Spielberg-
Khanin scale contains 40 questions, equally divided 
into 2 clusters: situational anxiety and personal anxiety 
[29]. The answer to each question is weighted on a 4-
point scale. The anxiety level is determined by the sum 
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of points: less than 30 points – low; 30-44 – moderate; 
45 or more – high anxiety. At the second stage of the 
study, to assess the effect of vibroacoustic massage 
before and after the procedure, each subject was taken 
an ECG for 10 minutes in the supine position and 
measured blood pressure and heart rate. Also, an 
orthostatic test was performed before and after the 
procedure; a subject rose from a lying position to a 
vertical one. The ECG (Electrocardiography) was 
recorded for 10 minutes during the orthostatic test 
before and after the procedure. Each subject was 
measured heart rate (HR), systolic (SBP), and diastolic 
blood pressure (DBP). To clarify the nature of the 
autonomic nervous system functioning and the blood 
circulation regulation, the following indicators were 
calculated: Kerdo's vegetative index (conventional 
units), minute blood volume (ml/min), and the 
coefficient of blood circulation efficiency (conventional 
units) [30-32]. The Kerdo vegetative Index (VIK) was 
calculated using the formula: 

VIK =100 ! 1" DBP
HR

#

$
%

&

'
(,           (1) 

where: DBP – diastolic blood pressure, HR – heart 
rate. The oxygen minute volume (OMV) was calculated 
using the formula: 

OMV = SV !HR,           (2) 

where: SV is the systolic volume, determined by the 
formula: 

SV = 90.97 + 0.54 ! PP " 0.57 !DBP " 0.61! Age,        (3) 

Where: PP is the pulse pressure. The blood flow 
efficiency coefficient (BFEC) was calculated using the 
formula: 

BFEC = (SBP ! DBP)"HR,          (4) 

VIK reflects the balance of the sympathetic and 
parasympathetic divisions of the autonomic nervous 
system. The OMV indicates the volume of blood 
passing through the heart in 1 minute. BFEC is 
indicative of the heart load degree. The 
electrocardiography (ECG) results were also used to 
assess heart rate variability (HRV), which was carried 
out using a USB attachment to a PC "ECG Lite" 
(version "AIT Cardio", Russia) and analyzed using the 
Kubios HRV software (on a PC with Windows), on 
which the artifacts were corrected in manual mode, and 
a five-minute interval was selected for further analysis. 
As a result, a report was generated for these five-

minute intervals, the results of which were loaded for 
calculations, processing, and further statistical analysis 
[33-35]. When assessing HRV indicators, the following 
indicators were studied: 

- Mean RR (ms) the RR-interval average value in 
milliseconds; 

- STD (standard deviation) RR (ms) standard 
deviation of all RR-intervals; 

- Mean HR (1/min) average heart rate per minute; 

- STD HR (standard deviation heart rate) (1/min) 
standard deviation of instantaneous heart rate 
values; 

- RMSSD (ms) square root of the average sum of 
squares of the differences between adjacent RR-
intervals; 

- NN50 (count) the number of neighboring RR-
intervals pairs differing by more than 50 ms 
during the entire recording; 

- pNN50 (%) NN50 value divided by the total 
number of RR-intervals; 

- RR triangular index – the total number of RR 
intervals divided by the height of all RR intervals 
histogram with a step of 7.8125 ms (1/128 ms); 

- TINN (triangular interpolation of NN interval 
histogram) (ms) width of the root-mean-square 
triangular interpolation base of the highest peak 
of the histogram built overall RR-intervals; 

- VLF (Very low frequency) (ms2) power of the 
very low-frequency range in milliseconds 
squared; 

- LF (Low Frequency) (ms2) power of the low-
frequency range in milliseconds squared; 

- HF (High-Frequency) (ms2) power of the high-
frequency range in milliseconds squared; 

- VLF (very low frequency) (%) power of the very 
low-frequency range in percent; 

- LF (%) power of the low-frequency range in 
percent; 

- HF (%) power of the high-frequency range in 
percent; 
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- Total power (ms2) total power of spectral 
components in milliseconds squared; 

- LF/HF ratio vegetative balance – LF/HF power 
ratio. 

Statistical processing of the results was carried out 
using the Statistica 10.0 software [36-38]. The 
significance of differences for psychological tests was 
assessed using the paired Wilcoxon test for related 
samples. The results of calculating VIK, OMV, and 
BFEC were compared across groups using paired t-
test (before and after the procedure) and Student's 
independent t-test (comparison between groups). The 
main method for assessing HRV results was 
calculations using the Mann-Whitney U-test 
(comparison between groups) and the Wilcoxon test 
(dynamics within groups for dependent variables) for 

nonparametric data. The significance level p = 0.05 
was taken as a threshold. 

RESULTS 

The study of the psycho-emotional state using the 
WAM test showed that the vibroacoustic massage use 
causes a significant improvement in the "well-being" 
and "activity" indicators, but in comparison with the 
subjects' state before the procedure, there were no 
changes in the "mood" scale (Table 1, Figure 1). 

Zung test scores indicated a significant decrease in 
the level of depression in the group from 30.84 ± 8.30 
points to 34.37 ± 7.54 points (p = 0.006). The beneficial 
effect of vibroacoustic massage was also manifested in 
a decrease in situational (p = 0.028) and personal 

Table 1: The Results of the Questionnaire Survey on the Scales of Psycho-Emotional Well-Being 

Questionnaire cluster n Before the procedure (M±SD) After the procedure (M±SD) p-value 

Scale WAM 

Well-being 17 4.98±1.16 6.09±0.68 0.002* 

Activity 17 4.57±1.01 5.45±0.73 0.002* 

Mood 17 5.81±0.73 5.99±0.98 0.244 

Zung test 

- 19 34.37±7 30.84±8.30 0.006* 

Spielberg-Khaninscale 

Situational anxiety 19 39.26±9.12 34.26±6.79 0.028* 

Personal anxiety 19 41.42±7.52 35.95±8.82 0.004* 

 

 
Figure 1: Change in psychological state after vibroacoustic massage. 
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anxiety (p = 0.004). Cardiovascular system and HRV 
indicators analysis reflected a number of changes 
occurring after the procedure and compared changes 
in the first and second groups (Table 2) [39-41]. 

Thus, in both groups, significant changes in HR, 
VIK, OMV, and BFEC were noted when comparing the 
values after the vibroacoustic massage session with 
the values before the procedure (p>0.05) [42-44]. To 
assess the reliability of changes between the 
experimental and control groups, we generated new 
data series, which represented the difference (∆) of the 
parameters of the same name after the procedure and 
before the procedure and compared by groups (Table 
3). 

For the values of ∆HR, ∆OMV, and ∆BFEC, the 
greatest amplitude of changes was observed in the 
experimental group; however, the differences between 
the groups were not significant (p> 0.05). The 
difference in the Kerdo vegetative index (∆VIK) in the 
experimental group was lower than in the control group 
(1.58 mmHg*min vs. 3.06 mmHg*min; p = 0.001), 
which is possibly associated with the subjects' 

emotional tension under the unusual procedure [45-47]. 
This assumption is consistent with work in which it was 
noted that the singing bowls effect was stronger if the 
person was already familiar with the procedure [7, 48, 
49]. A separate analysis for women and men showed 
that men experienced more significant changes in all 
indicators after the procedure compared to the values 
before it [50-52]. So the parameters in men after the 
procedure and before it significantly differed for HR 
indicators 57.99 ± 5.27 beats/min vs. 63.86 ± 6.08 
beats/min (p = 0.001); VIK -23.25 ± 14.94 conventional 
units vs. -10.94 ± 14.25 conventional units (p = 0.001); 
OMV 2829.88 ± 656.29 ml /min vs. 3223.66 ± 821.17 
ml/min (p = 0.001); BFEC 2562.58 ± 476.92 
conventional units vs. -2926.31 ± 529.96 conventional 
units (p = 0.018). 

For women, similar parameters were as follows: HR 
62.75 ± 7.38 beats/min vs. 69.85 ± 11.00 beats/min, (p 
= 0.013); VIK -10.30 ± 10.42 conventional units vs. 
1.61 ± 16.65 conventional units, (p = 0.013); OMV 
3143.70 ± 544.80 ml/min vs. 3621.15 ± 934.50 ml/min 
(p = 0.046); BFEC 2416.34 ± 461.53 conventional units 
vs. 2752.76 ± 607.05 conventional units (p = 0.087). 

Table 2: Assessment of Indicators in the First and the Second Group 

Before the procedure After the procedure 
Indicators Average 

Value Median SD Average 
Value Median SD 

T p-value 

First group 

HR 66.37 65.40 8.85 59.99 58.60 6.57 30 0.001 

VIK -5.68 -5.46 16.30 -17.81 -17.40 14.57 36 0.001 

OMV 3390.35 3444.34 878.17 2961.49 2959.35 622.56 74 0.001 

BFEC 2853.53 2778.16 560.47 2501.25 2469.09 468.48 106 0.005 

Second group 

HR 66.77 66.57 10.12 61.78 61.31 8.07 13 0.001 

VIK -5.32 -3.89 18.64 -13.92 -10.10 18.22 51 0.001 

OMV 3442.62 3429.44 666.92 3122.27 3195.56 571.95 50 0.001 

BFEC 2641.36 2678.61 503.38 2357.70 2396.55 415.10 81 0.001 

Table 3: Assessment of the Difference in Indicators (∆) in both Groups 

1 group 2 group Indicators 

Average Value Median SD Average Value Median SD 

T p-value 

∆HR -6.39 -6 6.93 -5 -3 5.17 -0.89 0.375 

∆VIK 1.58 2 0.50 3.06 3 0.57 -10.84 0.001 

∆MBF -428.87 -385 613.75 -320.34 -241 357.76 -0.85 0.398 

∆CER -352.28 -485 684.46 -283.66 -207 395.18 -0.48 0.631 

*Note: ∆HR, ∆VIK, ∆OMV и ∆BFEC– the difference between mean values before and after the procedure. 
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Table 4: Sample Results for both Groups before and after the Procedure 

Background sample Orthostatic test 

Before the procedure After the procedure Before the procedure After the procedure 

Options 

Mean SD Mean SD 

p 

Mean SD Mean SD 

p 

 First group 

Mean RR 
(ms) 915.27 132.94 993.94 168.01 0.001* 781.75 100.82 796.64 85.74 0.070 

STD RR 
(ms) 51.47 22.31 57.36 25.14 0.096 49.43 38.69 50.69 23.62 0.001* 

Mean HR 
(1/min) 67.32 11.35 59.80 5.70 0.001* 78.06 8.65 76.46 7.73 0.052 

STD HR 
(1/min) 3.79 1.56 3.52 1.16 0.299 4.17 1.39 4.80 1.83 0.007* 

RMSSD 
(ms) 36.02 19.15 47.51 27.21 0.006* 23.99 16.40 25.06 15.26 0.085 

NN50 
(count) 51.16 48.15 73.23 61.16 0.059 20.52 31.43 20.97 33.02 0.216 

pNN50 
(%) 16.63 16.97 25.48 21.42 0.003* 6.03 10.90 5.98 10.53 0.494 

RR 
triangular 

index 
12.23 4.07 13.29 4.72 0.468 10.15 3.77 11.97 4.12 0.001* 

TINN 
(ms) 164.68 69.68 129.68 63.59 0.002* 188.39 62.50 221.94 66.97 0.001* 

VLF 
Power 
(ms2) 

982.94 1305.33 1736.13 2479.91 0.022* 725.36 642.80 1576.32 2160.91 0.001* 

LF Power 
(ms2) 862.26 691.81 921.07 814.37 0.281 1065.19 1429.52 1369.13 1610.28 0.025* 

HF Power 
(ms2) 747.74 1314.21 1209.16 1638.06 0.030* 277.87 356.86 274.58 360.93 0.537 

Total 
(ms2) 2593.32 2341.02 3808.77 3754.81 0.052 2068.48 2064.43 3026.68 3461.15 0.003* 

LF/HF 
Power 
(ms2) 

3.29 4.75 1.86 3.87 0.445 6.03 7.15 6.56 6.29 0.248 

VLF 
Power 

(%) 
36.42 23.73 43.69 21.12 0.158 39.77 22.57 48.15 18.91 0.013* 

LF Power 
(%) 38.16 20.97 26.59 11.40 0.088 44.58 21.34 41.61 18.65 0.092 

HF Power 
(%) 25.42 18.63 29.69 17.93 0.814 15.63 12.34 10.23 7.02 0.005* 

 Second group 

Mean 
RR(ms) 921.93 146.71 982.44 157.60 0.001* 707.30 140.25 735.46 137.43 0.001* 

STD 
RR(ms) 46.76 22.18 54.35 24.69 0.001* 38.74 21.40 47.28 24.30 0.001* 

Mean HR 
(1/min) 66.78 10.12 63.04 11.98 0.001* 87.11 17.10 84.44 14.34 0.001* 

STD HR 
(1/min) 3.30 1.21 3.55 1.67 0.067 4.55 1.99 5.13 2.07 0.002* 

RMSSD 
(ms) 40.86 27.09 46.55 26.13 0.002* 21.20 17.66 24.87 19.26 0.004* 
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(Table 4). Continued. 

Background sample Orthostatic test 

Before the procedure After the procedure Before the procedure After the procedure 

Options 

Mean SD Mean SD 

p 

Mean SD Mean SD 

p 

NN50 
(count) 57.26 56.41 78.84 89.55 0.008* 20.00 37.08 26.71 40.36 0.023* 

P NN50 
(%) 19.04 19.63 24.43 21.84 0.003* 6.04 13.33 7.88 13.58 0.020* 

RR 
triangular 

index 
12.89 13.45 12.55 4.88 0.001* 9.78 4.62 10.92 4.48 0.025* 

TINN 
(ms) 146.13 73.02 129.36 75.00 0.891 163.23 84.07 202.10 83.37 0.001* 

VLF 
Power 
(ms2) 

903.68 935.39 1251.52 1665.28 0.055 632.13 859.69 892.97 962.45 0.004* 

LF Power 
(ms2) 728.71 963.62 807.90 754.34 0.362 764.74 891.44 1319.52 1250.18 0.001* 

HF Power 
(ms2) 1016.81 1765.63 969.61 1259.54 0.037* 396.58 853.33 429.68 775.52 0.399 

Total 
(ms2) 2649.84 2973.55 3030.13 3161.81 0.075 1793.61 2126.83 2642.55 2641.73 0.001* 

LF/HF 
Power 
(ms2) 

1.13 0.89 1.59 2.07 0.695 5.75 5.65 8.57 8.08 0.006* 

VLF 
Power 

(%) 
39.15 19.13 38.18 17.94 0.829 38.65 14.46 35.40 13.11 0.203 

LF Power 
(%) 27.59 14.93 29.54 17.43 0.695 44.20 18.72 49.51 14.52 0.063 

HF Power 
(%) 33.22 16.39 32.25 17.93 0.984 17.15 14.44 14.11 13.97 0.019* 

 

However, changes amplitude comparison in men and 
women did not reveal any differences [53-55]. The 
values of these changes in men and women, 
respectively, were equal for the parameters: ∆HR -5.89 
± 4.16 beats/min vs. -7.08 ± 9.73 beats/min, (p = 
0.645); ∆VIK 1.61 ± 0.50 mmHg*min vs. 1.54 ± 0.52 
mmHg* min, (p = 0.698); ∆OMV -393.78 ± 501.20 
ml/min vs. -477.45 ± 762.52 ml/min (p = 0.715); ∆BFEC 
-363.74 ± 653 conventional units vs. -336.42±751.96 
conventional units (p = 0.915). HRV results for both 
groups reflect a number of significant differences for a 
large number of parameters before and after the 
procedure (Table 4). 

In the second and first groups, similar changes were 
noted, reflecting an increase in parasympathetic 
influences and a decrease in the influence of the 
autonomic nervous system sympathetic division after 
the vibroacoustic massage procedure. In particular, 
there was an increase in RMSDD, NN50, and pNN50 

values in both groups, which indicate parasympathetic 
activation after the procedure. However, a comparison 
between groups before and after the procedure 
showed a limited number of significant differences 
(Table 5). 

The comparison between groups reflects 
differences in the high-frequency HF waves power (p = 
0.044) and the LF/HF ratio (p = 0.025) before the 
procedure, which indicates a stronger activation of the 
sympathetic nervous system in the first group before 
the procedure [56-58]. However, these differences 
were almost smoothed out after the procedure, and the 
range of changes was much larger in the first group 
than in the second. Differences in the values of Mean 
RR and Mean HR were noted both before and after the 
procedure, and, probably, this is not related to the 
procedure itself, but only to group characteristics [59-
61]. When performing orthostatic loading, the 
differences between groups in the power of very low-
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frequency waves (p = 0.04 and p = 0.01) significantly 
increased, which increased much more in the first 
group than in the second one. 

DISCUSSION 

Conducting a single vibroacoustic massage session 
led to a significant improvement in many physical and 
psychological well-being parameters. Significant 
favorable changes in the psycho-emotional background 
state were noted. This was manifested in an 
improvement in well-being, activity, and mood 
according to the WAM test. However, in the «mood» 
cluster, the changes were unreliable [62-64]. Screening 

in the Zung test showed a significant decrease in the 
depression level, and the results of assessing the 
anxiety state on the Spielberg-Khanin scale indicate a 
decrease in both personal and situational anxiety. 
Thus, the mental sphere state after a single session of 
massage by singing bowls has improved significantly 
as a whole. Hemodynamic parameters (HR, OMV, and 
BFEC) and VIK after the procedure changed markedly 
in both groups (p <0.05 for all parameters). To 
determine the severity of differences in the dynamics of 
the indicators between groups, we compared the 
amplitudes of changes in parameters between groups 
(∆). Despite the fact that most indicators had a large 
amplitude of changes for the first group, for the ∆VIK 

Table 5: Values before and after the Procedure 

Before the procedure After the procedure 

Group 1 Group 2 U p Group 1 Group 2 U p 

Options 

Mean SD Mean SD   Mean SD Mean SD   

 Resting-state (horizontal position) 

Mean RR 
(ms) 

915.27 132.94 921.93 146.71 461 0.789 993.94 168.01 982.44 157.60 419 0.387 

Mean HR 
(1/min) 67.32 11.35 66.78 10.12 462 0.800 59.80 5.70 63.04 11.98 407 0.304 

VLF 
Power 
(ms2) 

982.94 1305.33 903.68 935.39 451 0.683 1736.13 2479.91 1251.52 1665.28 354 0.076 

LF/HF 
Power 
(ms2) 

3.29 4.75 1.13 0.89 321 0.025* 1.86 3.87 1.59 2.07 437 0.545 

VLF 
Power 

(%) 
36.42 23.73 39.15 19.13 413 0.342 43.69 21.12 38.18 17.94 416 0.368 

HF 
Power 

(%) 
25.42 18.63 33.22 16.39 337 0.044* 29.69 17.93 32.25 17.93 446 0.627 

 Orthostatic test 

Mean RR 
(ms) 

781.75 100.82 707.30 140.25 273 0.004* 796.64 85.74 735.46 137.43 293 0.01* 

Mean HR 
(1/min) 78.06 8.65 87.11 17.10 278 0.004* 76.46 7.73 84.44 14.34 293 0.01* 

VLF 
Power 
(ms2) 

725.36 642.80 632.13 859.69 403 0.275 1576.32 2160,91 892.97 962.45 335 0.04* 

LF/HF 
Power 
(ms2) 

6.03 7.15 5.75 5.65 471 0.894 6.56 6.29 8.57 8.08 430 0.48 

VLF 
Power 

(%) 
39.77 22.57 38.65 14.46 450 0.673 48.15 18.91 35.40 13.11 284 0.01* 

HF 
Power 

(%) 
15.63 12.34 17.15 14.44 463 0.805 10.23 7.02 14.11 13.97 443 0.60 
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parameter in the first group, the changes were less 
than in the second one [65, 66]. 

Thus, in the first group, a lesser increase in the 
parasympathetic nervous system influence was 
determined compared to the second one. The minute 
volume of blood flow and HR in the first group 
decreased more, and it leads to a decrease in the load 
on the heart. A decrease in BFEC in both groups (but 
more in the first) indicates a decrease in the difference 
between systolic and diastolic blood pressure and a 
decrease in sympathetic influences in the autonomic 
nervous system. The severity of these changes for men 
turned out to be much stronger than for women, which 
is probably due to the greater nervous system lability in 
women, who reacted less calmly to the new procedure. 
However, a comparison of these changes amplitude 
did not reveal significant differences between men and 
women. The reason for this may be that the subjects 
first encountered an unusual procedure for 
vibroacoustic exposure to singing bowls, and it did not 
allow them to achieve the necessary relaxation. 

Changes in the heart rate variability parameters 
between the groups turned out to be similar in 
direction. In particular, there was a decrease in the 
TINN value in the horizontal position and its increase 
under orthostatic loading after the procedure. 
Triangular index RR, correlated with sympathetic 
effects, changed similarly. Such dynamics, most likely, 
are evidenced by adaptation to environmental 
conditions, reflecting a decrease in sympathetic 
regulation at rest and its enhancement during 
orthostatic load. At the same time, there is an increase 
in parasympathetic markers RMSSD, NN50 pNN50, 
mainly in the horizontal position, and the amplitude of 
these changes is greater for the first group (Table 4). 
Thus, the adaptive processes improve in both groups, 
but they are more pronounced in the first group. 
Additional confirmation of the revealed tendency is the 
increase in the power of HF waves after the procedure 
of vibroacoustic massage in the first group, reflecting 
mainly parasympathetic influences. Intergroup 
comparisons of HRV parameters before and after the 
procedure showed that even before the procedure, 
there were differences between the groups in the 
parameters LF/HF, HF, Mean RR, and Mean HR 
(Table 5). However, the differences in Mean RR and 
Mean HR levels are apparently unrelated to the 
procedure's protocol since the values changed 
unidirectionally, and the differences persisted after the 
procedure. Higher LF/HF levels and lower HF values in 

the supine position in the first group compared to the 
second one before the procedure indicate higher 
background sympathetic influences in the first group. 
However, after the procedure, these differences were 
smoothed out mainly due to changes in the first group, 
which reflects an increase in the contribution of 
parasympathetic influences at rest and normalization of 
the sympathetic-vagal balance. At the same time, 
during the orthostatic test, a tendency towards a 
decrease in HF power was observed, which was more 
pronounced in the first group. 

We consider a significant increase in the power of 
VLF waves in the first group compared to the second 
one during the orthostatic loading performance as the 
main change associated with the procedures. The 
power of VLF oscillations is associated with the 
influence of neuro-humoral regulation mechanisms and 
the rennin-angiotensin-aldosterone system, which form 
circadian rhythms and cortisol release peaks [67-69]. 
Vibroacoustic massage can increase the activity of the 
body's adaptive response to stress. 

CONCLUSIONS 

The study of the vibroacoustic massage using 
singing bowls effects demonstrated that this technique 
could exert a variety of effects on a person's 
psychological characteristics and physiological 
parameters. We have reliably established that with a 
single exposure by bowls, such indicators as the state 
of health, activity, and an increase in the level of 
personal and situational anxiety improve, which 
indicates a decrease in neurotization degree. Analysis 
of hemodynamic changes showed that additional 
effects are associated with a decrease in the load on 
the heart and an increase in parasympathetic 
influences. Nevertheless, the amplitude of these 
changes for ∆VIK was less in the first group, and this 
may be due to the lack of experience with vibroacoustic 
massage in the past in these subjects. Changes in 
hemodynamic indicators in women were lower than in 
men, but no significant differences in the amplitude of 
changes were found. Due to the procedural protocol 
when measured under orthostatic loading, the main 
difference between the groups is a significant increase 
in the power of very low frequencies associated with 
the operation of adaptive mechanisms. Thus, we can 
conclude that the author's method of vibroacoustic 
massage using singing bowls is a promising wellness 
procedure, although its effects need to be tested in a 
broader population. 



492    Journal of Intellectual Disability - Diagnosis and Treatment, 2021, Volume 9, No. 5 Oguy et al. 

ACKNOWLEDGEMENT 

The authors are grateful for the technical support of 
the management of the Ural State University of 
Physical Culture and Yoga Studio "Mint" ("Myata"). 

CONFLICT OF INTERESTS 

The authors declare no conflict of interest. 

FINANCING 

The study was performed without external funding. 

REFERENCES 

[1] Porter S, Mcconnell T, Mclaughlin K, Lynn F, Cardwell C, 
Braiden H-‐J, Boylan J, Holmes V. Music therapy for children 
and adolescents with behavioural and emotional problems: A 
randomized controlled trial. Journal of Child Psychology and 
Psychiatry 2017; 58: 586-594. 
https://doi.org/10.1111/jcpp.12656 

[2] Landis-Shack N, Heinz AJ, Bonn-Miller MO. Music therapy 
for posttraumatic stress in adults: A theoretical review. 
Psychomusicology 2017; 27(4): 334-342. 
https://doi.org/10.1037/pmu0000192 

[3] Stegemann T, Geretsegger M, Phan Quoc E, Riedl H, 
Smetana M. Music therapy and other music-based 
interventions in paediatric health care: An overview. 
Medicines 2019; 6(1): 1-12. 
https://doi.org/10.3390/medicines6010025 

[4] Stanhope J, Weinstein P. The human health effects of 
singing bowls: A systematic review. Complementary 
Therapies in Medicine 2020; 51: 1-7. 
https://doi.org/10.1016/j.ctim.2020.102412 

[5] Routhier-Martin K, Roberts SK, Blanch N. Exploring 
mindfulness and meditation for the elementary classroom: 
Intersections across current multidisciplinary research. 
Childhood Education 2017; 93(2): 168-175. 
https://doi.org/10.1080/00094056.2017.1300496 

[6] Ponte Márquez PH, Feliu-Soler A Solé-Villa, MJ, Matas-
Pericas L, Filella-Agullo D, Ruiz-Herrerias M, Soler-Ribaudi 
J, Roca-Cusachs Coll A, Arroyo-Díaz JA. Benefits of 
mindfulness meditation in reducing blood pressure and 
stress in patients with arterial hypertension. Journal of 
Human Hypertension 2019; 33: 237-247. 
https://doi.org/10.1038/s41371-018-0130-6 

[7] Goldsby TL, Goldsby ME, Mcwalters M, Mills PG. Effects of 
singing bowl sound meditation on mood, tension, and well-
being: An observational study J. Evid. Based J. Stanhope 
and P. Weinstein, BMC Complementary and Alternative 
Medicine 2017; 22(3): 401-406. 
https://doi.org/10.1177/2156587216668109 

[8] Trivedi GY, Saboo BA. Comparative study of the impact of 
Himalayan singing bowls and supine silence on stress index 
and heart rate variability. Journal of Behavior Therapy and 
Mental Health 2019; 2(1): 40-50. 
https://doi.org/10.14302/issn.2474-9273.jbtm-19-3027 

[9] Terwagne D, Bush JWM. Tibetan singing bowls. Nonlinearity 
2011; 24: 51-66. 
https://doi.org/10.1088/0951-7715/24/8/R01 

[10] Muehsam D, Ventura C. Life Rhythm as a symphony of 
oscillatory patterns: Electromagnetic energy and sound 
vibration modulates gene expression for biological signalling 
and healing. Global Advances in Health and Medicine 2014; 
3(2): 40-55. 
https://doi.org/10.7453/gahmj.2014.008 

[11] Barrass S. Diagnosing blood pressure with acoustic 
sonification singing bowls, International Journal of Human-
Computer Studies 2016; 85: 68-71. 
https://doi.org/10.1016/j.ijhcs.2015.08.007 

[12] Bidin L, Pigaiani L, Casini M, Seghini P, Cavanna L. 
Feasibility of a trial with Tibetan singing bowls and suggested 
benefits in metastatic cancer patients: A pilot study in an 
Italian oncology. European Journal of Integrative Medicine 
2016; 8(5): 747-755. 
https://doi.org/10.1016/j.eujim.2016.06.003 

[13] Wepner F, Hahne J, Teichmann A, Berka-Schmid G, 
Hördinger A, Friedrich M. Treatment with crystal singing 
bowls for chronic spinal pain and chronobiologic activities – a 
randomized controlled trial. Forsch Komplementmed 2008; 
15(3): 130-137. 
https://doi.org/10.1159/000136571 

[14] Landry JM. Physiological and psychological effects of a 
Himalayan singing bowl in meditation practice: A quantitative 
analysis. The American Journal of Health Promotion 2014; 
28(5): 306-309. 
https://doi.org/10.4278/ajhp.121031-ARB-528 

[15] EA201900263A3. 2018. Retrieved from 
https://patents.google.com/patent/EA201900263A3/en?oq=E
A201900263A3 

[16] WO2019240622A1. 2019. Retrieved from 
https://patentimages.storage.googleapis.com/f5/e7/5b/2035a
5f57596d5/WO2019240622A1.pdf 

[17] RU2687006C1. 2020. Retrieved from 
https://yandex.ru/patents/doc/RU2687006C1_20190506 

[18] Bogaevskaya O, Batrakova I, Slyusar O, Talismanov V. 
Pharmacogenetic testing: Effectiveness of the use of the 
indirect anticoagulant warfarin. Journal of Global Pharma 
Technology 2020; 12: 160-169. 

[19] Zykova SS, Tsaplin GV, Talismanov VS, Bulatov IP, Popkov 
SV, Karmanova О. Antioxidant activity and acute toxicity of 
new n4-substituted5-(1,2,4-triazole-1-ylmethyl)-1,2,4-triazole-
3-thiones and s-derivatives. International Journal of 
Pharmaceutical Research 2021; 13(1): 309-313. 
https://doi.org/10.31838/ijpr/2021.13.01.056 

[20] Tokareva N, Zykova S, Talismanov V. The relationship of 
psychological, clinical and biological components in epilepsy. 
E3S Web of Conferences 2020; 217: 08006. 
https://doi.org/10.1051/e3sconf/202021708006 

[21] Leonardi S, Barone P, Gravina G, Parisi GF, Di Stefano V, 
Sciacca P, La Rosa M. Severe Kawasaki disease in a 3-
month-old patient: A case report. BMC Research Notes 
2013; 6(1): 500. 
https://doi.org/10.1186/1756-0500-6-500 

[22] Parisi GF, Papale M, Rotolo N, Aloisio D, Tardino L, Scuderi 
MG, Di Benedetto V, Nenna R, Midulla F, Leonardi S. Severe 
disease in Cystic Fibrosis and fecal calprotectin levels. 
Immunobiology 2017; 222(3): 582-586. 
https://doi.org/10.1016/j.imbio.2016.11.005 

[23] Romashin OV, Liadov KV, Makarova MR, Koneva ES, 
Preobrazhenskiǐ VI, Chudimov VF. The development of 
physical education as a basic instrument of rehabilitative 
treatment, remedial medicine, and goal-oriented health 
promotion for the benefit of man. Voprosy Kurortologii, 
Fizioterapii, i Lechebnoǐ Fizicheskoǐ Kultury 2013; 1: 39-43. 

[24] Maslak K, Favara-Scacco C, Barchitta M, Agodi A, Astuto M, 
Scalisi R, Italia S, Bellia F, Bertuna G, D'Amico S, La Spina 
M, Licciardello M, Lo Nigro L, Samperi P, Miraglia V, 
Cannata E, Meli M, Puglisi F, Parisi GF, Russo G, Di Cataldo 
A. General anesthesia, conscious sedation, or nothing: 
Decision-making by children during painful procedures. 
Pediatric Blood and Cancer 2019; 66(5): e27600. 
https://doi.org/10.1002/pbc.27600 

[25] Madzhuga AG, Kislyakov PA, Abdullina LB, Serdakova KG, 
Sadovnikova TI. Human health as a multidimensional 



Single Vibroacoustic Impact Effect of Singing Bowls Journal of Intellectual Disability - Diagnosis and Treatment, 2021, Volume 9, No. 5    493 

phenomenon: Approaches to study and phenomenology. 
Journal of Pharmaceutical Sciences and Research 2018; 
10(11): 2972-2975. 

[26] Parisi GF, Portale A, Papale M, Tardino L, Rotolo N, Licari A, 
Leonardi S. Successful treatment with omalizumab of allergic 
bronchopulmonary aspergillosis in patients with cystic 
fibrosis: Case reports and literature review. Journal of Allergy 
and Clinical Immunology: In Practice 2019; 7(5): 1636-1638. 
https://doi.org/10.1016/j.jaip.2019.01.056 

[27] Doskin VA, Lavrentyeva NA, Miroshnikov MP, Sharay VB. 
Differentiated self-assessment test of the functional state, 
Psychology Issues 1973; 6: 141-145. 

[28] Zung WWK. A Self-rating depression scale. Archives of 
General Psychiatry 1965; 12(1): 63-70. 
https://doi.org/10.1001/archpsyc.1965.01720310065008 

[29] Khanin YuL. A brief guide to the use of the scale of reactive 
and personal anxiety Ch.D. Spielberger. Leningrad: LNIITEK 
1976. 

[30] Koneva ES. The effectiveness of gait rehabilitation in the 
patients following endoprosthetic hip replacement by means 
of the biofeedback-based hardware videoreconstruction of 
the walking stereotype. Voprosy Kurortologii, Fizioterapii, i 
Lechebnoi Fizicheskoi Kultury 2015; 92(6): 23-29. 
https://doi.org/10.17116/kurort2015623-29 

[31] Bongiovanni A, Parisi GF, Scuderi MG, Licari A, Brambilla I, 
Marseglia GL, Leonardi S. Gastroesophageal reflux and 
respiratory diseases: Does a real link exist? Minerva 
Pediatrica 2019; 71(6): 515-523. 
https://doi.org/10.23736/S0026-4946.19.05531-2 

[32] Shulyak A, Banyra O. Radical or simple nephrectomy in 
localized renal cell carcinoma: What is a choice? Central 
European Journal of Urology 2011; 64(3): 152-155. 
https://doi.org/10.5173/ceju.2011.03.art12 

[33] Giallongo A, Parisi GF, Licari A, Pulvirenti G, Cuppari C, 
Salpietro C, Marseglia GL, Leonardi S. Novel therapeutic 
targets for allergic airway disease in children. Drugs in 
Context 2019; 8: 212590. 
https://doi.org/10.7573/dic.212590 

[34] Vorobets D, Banyra O, Stroy A, Shulyak A. Our experience in 
the treatment of priapism. Central European Journal of 
Urology 2011; 64(2): 80-83. 
https://doi.org/10.5173/ceju.2011.02.art6 

[35] Parisi GF, Leonardi S, Ciprandi G, Corsico A, Licari A, 
Miraglia Del Giudice M, Peroni D, Salpietro C, Marseglia GL. 
Cetirizine use in childhood: An update of a friendly 30-year 
drug. Clinical and Molecular Allergy 2020; 18(1): 1-6. 
https://doi.org/10.1186/s12948-020-00118-5 

[36] Parisi GF, Leonardi S, Ciprandi G, Corsico A, Licari A, 
Miraglia del Giudice M, Peroni D, Salpietro C, Marseglia GL. 
Antihistamines in children and adolescents: A practical 
update. Allergologia et Immunopathologia 2020; 48(6): 753-
762. 
https://doi.org/10.1016/j.aller.2020.02.005 

[37] Pappalardo MG, Parisi GF, Tardino L, Savasta S, Brambilla I, 
Marseglia GL, Licari A, Leonardi S. Measurement of nitric 
oxide and assessment of airway diseases in children: An 
update. Minerva Pediatrica 2019; 71(6): 524-532. 
https://doi.org/10.23736/S0026-4946.19.05513-0 

[38] Yumashev AV, Koneva ES, Borodina MA, Lipson DU, 
Nedosugova AB. Electronic apps in assessing risk and 
monitoring of patients with arterial hypertension. Prensa 
Medica Argentina 2019; 105(4): 235-245. 

[39] Parisi GF, Cutello S, Di Dio G, Rotolo N, La Rosa M, 
Leonardi S. Phenotypic expression of the p.Leu1077Pro 
CFTR mutation in Sicilian cystic fibrosis patients. BMC 
Research Notes 2013; 6(1): 461. 
https://doi.org/10.1186/1756-0500-6-461 

[40] Koneva ES. The experience with the comprehensive 
rehabilitation of the elderly patients presenting with a 

concurrent pathology following the surgical intervention for 
the total endoprosthetics of the knee joint. Voprosy 
Kurortologii, Fizioterapii, i Lechebnoǐ Fizicheskoǐ Kultury 
2014; 3: 45-53. 

[41] Shulyak A, Gorpynchenko I, Drannik G, Poroshina T, Savch-
enko V, Nurimanov K. The effectiveness of the combination 
of rectal electrostimulation and an antidepressant in the 
treatment of chronic abacterial prostatitis. Central European 
Journal of Urology 2019; 72(1): 66-70. 

[42] Banyra O, Sheremeta R, Shulyak A. Strangulation of the 
penis: Two case reports. Central European Journal of 
Urology 2013; 66(2): 242-245. 
https://doi.org/10.5173/ceju.2013.04.art2 

[43] Omertayeva D, Muravlyova L, Ponomaryova O, Molotov-
Luchanskyi V, Bakirova R, Klyuev D, Mugazov M. The level 
assessment of extracellular nucleic acids in the blood of 
pregnant women with chronic hypertension with 
superimposed preeclampsia. Open Access Macedonian 
Journal of Medical Sciences 2020; 8(B): 514-518. 
https://doi.org/10.3889/oamjms.2020.4180 

[44] Koneva ES, Liadov KV, Shapovalenko TV. Comprehensive 
programs and evaluation of the efficacy of early 
postoperative rehabilitation in the patients following total 
endoprosthetics of the lower extremity joints. Voprosy 
Kurortologii, Fizioterapii, i Lechebnoǐ Fizicheskoǐ Kultury 
2013; 4: 31-34. 

[45] Banyra OB, Ivanenko O, Shulyak A. Mental status in patients 
with chronic bacterial prostatitis. Central European Journal of 
Urology 2013; 66(1): 93-100. 
https://doi.org/10.5173/ceju.2013.01.art29 

[46] Koneva ES, Omelchuk NN, Kuzmenko L, Kosova I, 
Afanasyeva NV. Introduction of electronic cancer patient 
registries. Prensa Medica Argentina 2019; 105(9): 546-555. 

[47] Galyaveeva AR, Vasileva US, Khaerzamanova AI, Rasin AN, 
Kislyy P, Allanina LM, Koneva ES. The problem of increasing 
number of myocardial infarction deaths in densely populated 
cities. International Journal of Pharmaceutical Research 
2020; 12(4): 806-813.  
https://doi.org/10.31838/ijpr/2020.12.04.139 

[48] Lyadov KV, Koneva ES, Polushkin VG, Sultanov EYu, 
Lukashin MA. Randomized controlled study on pulmonary 
rehabilitation in COVID-19 patients with pneumonia. 
Pulmonologiya 2020; 30(5): 569-576. 
https://doi.org/10.18093/0869-0189-2020-30-5-569-576 

[49] Koneva ES, Lyadov KV, Shapovalenko TV, Zhukova EV, 
Polushkin VG. The hardware techniques for the restoration of 
the gait stereotype in the patients following total hip 
replacement: the personalized approach. Voprosy 
Kurortologii, Fizioterapii, i Lechebnoi Fizicheskoi Kultury 
2018; 95(1): 26-34. 
https://doi.org/10.17116/kurort201895126-34 

[50] Seidinov ShM, Zhunisov MS, Tulezhanov NK, Moldaliev IS, 
Shaymerdenov LA, Zhunissov BK, Ashirbayeva JM. 
Comparison of the effectiveness of the use of magnetic 
interintestinal anastomosis with single-barreled and double-
barreled stoma for children. Drug Invention Today 2019; 
12(1): 210-214. 

[51] Baǐmyshev ES, Abzaliev KB, Karibekov TS. Prevention of 
postoperative eventration. Vestnik Khirurgii Imeni I.I. 
Grekova 1988; 141(7): 119-120. 

[52] Zhakupova AA, Maulanov AZ, Biyashev BK, Biyashev KB, 
Sarsembaeva NB. Histological study of the interaction of the 
escherichia with epithelium of the small intestine of rats. 
Advances in Environmental Biology 2014; 8(10): 553-555. 

[53] Mullen A, Butrous G, Abzaliev K. Retrospective efficacy 
analysis of acute vasoreactive test as a criteria for surgery in 
children with inborn left-to-right blood shunting and 
pulmonary arterial hypertension. Russian Journal of 
Cardiology 2018; 23(7): 41-46. 
https://doi.org/10.15829/1560-4071-2018-7-41-46 



494    Journal of Intellectual Disability - Diagnosis and Treatment, 2021, Volume 9, No. 5 Oguy et al. 

[54] Seidinova A, Ishigov I, Peyami C, Seidinov S. Effectiveness 
of pump insulin therapy in the treatment of type 2 diabetes 
mellitus (review). Georgian Medical News 2018; 284: 51-55. 

[55] Chernookov AI, Bozhedomov AYu, Atayan AA, Belyx EN, 
Sylchuk ES, Khachatryan EO. New biomarkers of acute 
mesenteric ischemia. Novosti Khirurgii 2018; 26(3): 358-365. 
https://doi.org/10.18484/2305-0047.2018.3.358 

[56] Yarmamedov DM, Lipatov VA, Medvedeva MV, Zaharova 
KV. Study of the pharmacological impact of polymeric 
membranes with antibacterial effect in traumatic lesions of 
cornea. Research Results in Pharmacology 2018; 4(4): 89-
96. 
https://doi.org/10.3897/rrpharmacology.4.31006 

[57] Abdrakhmanova SA, Zhanzakova ZZ, Turganbekova AA, 
Saduakas ZK. Assessment of hematopoetic stem cell 
molecular engraftment based on STR analysis. Cellular 
Therapy and Transplantation 2019; 8(3): 26-27. 

[58] Baǐmyshev ES, Abzaliev KB. A rare form of internal hernia. 
Vestnik khirurgii imeni I. I. Grekova 1986; 137(9): 81-82. 

[59] Galvanetto N. Single-cell unroofing: probing topology and 
nanomechanics of native membranes. Biochimica et 
Biophysica Acta - Biomembranes 2018; 1860(12): 2532-
2538. 
https://doi.org/10.1016/j.bbamem.2018.09.019 

[60] Bulegenova M, Biyashev K, Kirkimbaeva Z, Biyashev B, 
Ermagambetova S, Oryntayev K, Altenov, A. The effect of 
the drug enterocol on the humoral factors of calf body 
resistance. Advances in Animal and Veterinary Sciences 
2019; 7(8): 674-680. 
https://doi.org/10.17582/journal.aavs/2019/7.8.674.680 

[61] Zhumanov KT, Biyashev KB, Biyashev BK, Sansyzbai AR, 
Valdovska A. Application of polyvalent hyperimmune serum 
against mastitis in beef cattle. Biology and Medicine 2015; 
7(5): BM-154-15. 

[62] Biyashev KB, Kirkimbaeva ZS, Biyashev BK, Makbuz AZ, 
Bulegenova MD. Determination of the level of resistance of 
probiotic strain escherichia coli 64g to hydrochloric acid, bile 

and antimicrobial agents. Ecology, Environment and 
Conservation 2019; 25(4): 1930-1933. 

[63] Biyashev KB, Biyashev BK, Saribayeva DA. Persistence of 
the Escherichia coli 64G-Probiotic Strain in the Intestine of 
Calves. Biology and Medicine 2016; 8(2): 2-3. 

[64] Baimbetov AK, Bizhanov KA, Abzaliyev KB, Bairamov BA, 
Yakupova I. Prediction of arrhythmia recurrence after atrial 
fibrillation ablation in patients with normal anatomy of the left 
atrium. International Journal of Clinical Practice 2021; 75(6): 
e14083. 
https://doi.org/10.1111/ijcp.14083 

[65] Baimbetov AK, Abzaliev KB, Jukenova AM, Bizhanov KA, 
Bairamov BA, Ualiyeva AY. The efficacy and safety of 
cryoballoon catheter ablation in patients with paroxysmal 
atrial fibrillation. Irish Journal of Medical Science 2021; 1: 1-
10. 
https://doi.org/10.1007/s11845-021-02560-z 

[66] Bulegenova MD, Biyashev KB, Biyashev BK, Kirkimbayeva 
ZS, Ermagambetova SE. The prevalence of pathogens of 
intestinal zoonoses in animals and in environmental objects. 
Journal of Pharmaceutical Sciences and Research 2018; 
10(9): 2373-2375. 

[67] Huikuri HV, Niemelä MJ, Ojala S, Rantala A, Ikäheimo MJ, 
Airaksinen KE. Circadian rhythms of frequency domain 
measures of heart rate variability in healthy subjects and 
patients with coronary artery disease, Circulation 1994; 
90(1): 121-126. 
https://doi.org/10.1161/01.CIR.90.1.121 

[68] Kleiger RE, Stein PK, Bigger JT Jr. Heart rate variability 
measurement and clinical utility. Annals of Noninvasive 
Electrocardiology 2005; 10: 88-101. 
https://doi.org/10.1111/j.1542-474X.2005.10101.x 

[69] Akselrod S, Gordon D, Ubel F, Shannon D, Berger A, Cohen 
R. Power spectrum analysis of heart rate fluctuation: a 
quantitative probe of beat-to-beat cardiovascular control. 
Science 1981; 213(4504): 220-222. 
https://doi.org/10.1126/science.6166045 

 

Received on 18-06-2021 Accepted on 01-09-2021 Published on 20-10-2021 
 

https://doi.org/10.6000/2292-2598.2021.09.05.7 

 

 




