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AHoTauifa. Bigomo, 1o H1M3bKoYaCTOTHI Bibpalii MaloTb TepaneBTUUHNI BMIMB Ha OPraHi3mM JII0AVHN.
[lekinbKa ocTaHHiX fecaTunite Oynn No3HauyeHi 3pOCTaHHAM iHTepecy A0 BUKOPUCTaHHA BibpauiiHnX
BM/IMBIB Mifg Yac CMOPTUBHOI NiAroToBKM. Xoua 6inbWicTb UMX AOCNIAMXKEHD CNPAMOBAHO HAa MOXJMBO-
CTi po3BUTKY cunu, Byno 6 LikaBo OCNIAUTY BMAIWB MNOCTIMHNX BiOpaLiiHX KONWBaHb Ha AisNbHICTb
CMOPTCMEHIB Y BUAAX CMOPTY, 30PIEHTOBAHNX HA TPEHYBaHHA BUTPUBANOCTI. Y AOCNIAXKEHHI B3A/M yYacTb
BVICOKOKBaNipikoBaHi cnopTcmMeHu (6iryHN cepefHboi AMCTaHLiT), 0cobu, WO 3aMaloTbCA 0340POBYMM
6irom, Ta pyTOONICTV aMATOPCHKOTO PiBHSA. 15 reHepaLii MicLieBUX BibpaLiliHMX KONMBaHb 3aCTOCOBAHO
TexHosorivHy cuctemy «Techvibe» Big komnaHii «Chen Beitar Hashkaot LTD» (I3painb), Aka BUKOPUCTOBYE
YHiKanbHi NOEAHaHHA YacToT i aMNAiTyz, Po3pobneHy AnA NiHINKN NPOAYKTIB «eNIeKTPOHHOIO MifCUNEHHA
M'A3iB» MiJl TOProBOK MapKOH0 «Spedox». YCTaHOBMEHO, L0 3aCTOCYBaHHA LIbOro NPUCTPOIO NiABULLYE PiBEHb
LWIBMAKICHOT BUTPUBANOCTI CNOPTCMEHIB: 6,4 % y yonosikiB (p<0,05) i 6,5 % y »iHoK (p=0,068). BuasneHo
noninweHHs iHAUBIAYaNnbHYX NPOSBIB BUTPUBANOCTI (36iNblUeHHA NOAONAHOT AUCTAHLIT 4O BiAMOBM Big
po6otn go 3,97 %, p<0,05). OTprMaHi AaHi BKa3yloTb TAKOX Ha 3HaUHY epeKTUBHICTb cnucTeMm «Spedox»
OJ15 NONINWeHHS NPOosBIB BUTPUBANOCTI HEMIZrOTOBNEHMX OCi0 Mif Yac IXHiX 6iroBNX HaBaHTaXeHb. byno
BUSIBJIEHO 3HAYHUI BMIMB CUCTEM «Spedox» Ha NPOLLEC BUAINEHHA MOJTOYHOT KUCIOTM Y GiK MOr0 3MEHLLIEHHS
[0 OeCATOI XBUNHW Nepioay BiAHOBMEHHA Nicis iHTEHCUMBHOTO 6iry (BusiBneHo Ha 15,4-18,6 % HVXKUNN i
piBeHb (p<0,05) y npobax KpoBi). 3poCTaHHA MaKCUMaNIbHOO 3yCUiia M'A3iB Mig BMVBOM 3aCTOCYBaHHSA
cuctemu «Spedox» NigTBepAYKeEHO 36iIbLUEHHAM MaKCMMasibHOMO HaBaHTaXeHHs (Ha 10 %, p<0,05) i Kinb-
KOCTi MoBTOpeHb (Ha 15 %, p<0,01) nig yac po3rMHaHHsA Hir, Ake BUKOHYBav 300POBI HETPEHOBAHI 0co6MU.
36inblUEHHA MaKCUMAJTbHOT CUM M'A3IB NPU 3aCTOCYBaHHI crcTemu «Spedox» NOB'A3aHO 3 MPUCKOPEHHAM
npouecy BifHOBMEHHS M'A3iB, WO NiATBEPAKEHO 3HVXKEHHAM 3 YaCOM MOKa3HKKIB 605110 M's3iB.

Kniouosi cnoBa: 6iryHu, nokanbHi Bibpauii, «<Spedox», BUTprBanicTb, BTOMa M'A3iB.
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Summary. Several recent decades have been marked by growing interest in using vibration influences
during sports training. While majority of these investigations is aimed at force training it would be interesting
to investigate the effect of influence of continuous vibrations upon performance in sports originally aimed
at endurance training. The study was attended by highly trained middle-distance runners, recreational
runners and amateur level football players. «Techvibe» technology system developed by the «Chen Beitar
Hashkaot LTD» (Israel) and being used in the line of products by the «<Spedox» brand was used to supply

© BoskaHunu J1., bopeubkuni 0., Cuwy A, Lasenb X., Tumouko-BonowwuH P, BoBkaHnu A., 2018



Bnnue eibpauyili Ha disnbHicMb cnopmcmeHie

13

local vibration. It was found that the use of this device improves the level of speed endurance of athletes
as well as of individual manifestations of endurance. The obtained data also indicate the considerable
effectiveness of the «Spedox» for improving the manifestations of endurance of the untrained persons
during their running loads. Significant effect of the «<Spedox» on the time course of lactic acid decrease
in recovery period after the intensive run was found. The improvement of maximal strength under the
«Spedox» effect was approved. Increase in muscle maximal strength in the case of «Spedox» application
was associated with the acceleration of the muscle recovery processes.

Keywords: runners, local vibration, «Spedox», endurance, muscle fatigue.

Introduction. Attempts to use vibrational effects
on the body to increase the effectiveness of its ac-
tivities have been numbering for several hundred
years. So in 1867, Swedish physician and inventor
Gustav Zander developed an apparatus that used
weights and pulleys to create a sense of vibration.
Its purpose was therapeutic. In 1895, Dr. John Har-
vey Kellogg implemented vibration therapy in his
health practice. Using a vibrating chair he developed
himself, he claimed it could help improve circulation
and alleviate constipation.

Based on current scientific data the therapeutic
effect of low-frequency vibrations (usually in the
range from 10 to 250 Hz) is based on the reflex act,
caused by irritation of the mechanical and baro-
receptors of the skin and deep tissues. The flow of
nerve impulses through alternate compression and
stretching of tissues through neuroendocrine mech-
anisms causes a number of body reactions that are
used with a therapeutic purpose — to improve the
functional state of the central nervous system, local
blood circulation, metabolic processes, increase the
tone of the sympathetic-adrenal system, produce
analgesic effect, etc. (Samosyuk I.Z. et al., 2007;
Layko A.A. et al., 2012).

As a result of influence of vibrations of moderate
intensity the mobilization of protective and adap-
tive mechanisms of the body occurs, the lability of
the neuromuscular apparatus increases, the redox
processes are intensified, as well as the activity of
the endocrine glands, the function of the internal
organs is normalized, etc. One can also observe an
increase in local blood flow and lymphatic drainage,
activation of trophic in tissue, reduction of muscle
tone, increase in sorption properties of cells and
tissues, increase of the permeability of cell mem-
branes, intensification of enzymatic reactions (Bo-
golyubov V.M., 2015).

Several recent decades have been marked by
growing interest in using vibrational influences
during sports training. For example Issurin V.B. and
colleagues concluded that superimposed vibra-
tions applied for short periods allow for increased
gains in maximal strength and flexibility (V.B. Issurin,
D.G. Liebermann & G. Tenenbaum, 1994). In more

recent publications it has been found out that local
vibration increases the metabolic and anabolic re-
sponse to the resistance training, without changing
the training volume (Couto B.P. et al., 2013). It has
been shown that acute intermittent vibration exer-
cise can enhance repetitive horizontal jump distance
and velocity. Acute intermittent vibration exercise
may be used as an additional method for warm-up
intervention to increase explosive power perfor-
mance (Cochrane D.J. and Booker H., 2014). Goeb-
el R.T, with colleagues proves, that segment-body
vibrations applied in resistance training can offer
an effective tool to increase maximum isometric
force, compared to traditional training (Goebel R.T.
et al,, 2015). The same group of scientists report
that combined intervention of strength training
and local vibration improves isometric maximum
force of arm flexor muscles (Goebel R. et al., 2016).
Whole body vibrations decreased pulsatility index in
the popliteal artery after maximal exercise and was
effective to increase performance in a later exercise
test-to-exhaustion (Sanudo B. et. al., 2016). The addi-
tion of indirect sinusoidal vibrations during exercise
induced increases in the rate of force development
(explosive strength), without affecting the peak force
(maximal strength) and the ability to sustain strength
production (de Paula L. et al., 2017).

While majority of these investigations is aimed at
force training it would be interesting to investigate
the effect of influence of continuous vibrations upon
performance of cycle origin aimed at endurance
training. To implement this idea we used the spe-
cially designed device «<Spedox» produced by “Chen
Beitar Hashkaot LTD” company from Israel.

Research Design and Methods. We have studied
the influence of Spedox on the level of athletes and
healthy people performance. Three test protocols
have been used - A, B and C. The aim of A test was
to study the Spedox effect on the running the short
distance with maximal speed. The protocol start-
ed with 2 km running warm-up followed by 600 m
maximal speed run. After the 2, 5 and 10 minutes
of rest the capillary blood was sampled. Lactate
concentration was determined by Accutrend plus
lactate meter. The A1 test was performed without
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any devices, in A2 test participants wore Spedox™
TechVibe™ (“Spedox”) system during and after the
test, in A3 test they wore a regular vibrating system
without the original techvibe system technology but
with the exact same look of the Spedox device (“fake
Spedox"). Running with moderate speed till exhaus-
tion was tested according to B protocol. During the B
test participants performed run at stadium track until
exhaustion without any devices (test B 1, control) or
with Spedox (test B 2). Spedox’s effect on muscle
maximal strength and flexibility was studied by sled
leg press (test C). Participants pressed the weight of
80% from the individual maximum until exhaustion.
The C1 test was performed without Spedox, while
the Spedox system was used by participants during
the test and 5 min of rest period in C2 test.

Participants in groups M1, F1 and M2 were trained
athletes (middle-distance runners). The group M3
participants were physically fit, recreational runners
with 2-3 training sessions per week. Participants of M4
group were healthy subjects, amateur level football
players (Table 1).

All the participants were informed about the aim
and methodology of the study and they volunteered
to participate in it. Informed consent was obtained.
This study was approved by ethics committee of the
Lviv State University of Physical Culture. All proce-
dures accorded with the principles of the Code of
Ethics of the World Medical Association (Declaration
of Helsinki).

Table 1
The description of the test participant’s groups
Group | n Sex Age, Qualification Test
years

M1 8 male | 18-20 CM-MS A1-A3
F1 4 | female | 18-20 CM-MS A1-A3
M2 8 | male |18-20 CM-MS B1,B2
M3 7 male |18-20 RR B1,B2
M4 10| male |18-20 AFP Cc1,C2

Footnotes: MS — master of sport; CM — candidate master;
RR - recreational runners, AFP— amateur football players.

A statistical analysis of the results was carried
out by means of SPSS11.0. All values are given as
mean M+m (standard error of the mean). Difference
between groups was analyzed by paired Wilcoxon
test. Changes with P<0.05 were considered to be
significant.

Results and Discussion. While carrying out the
research, it was found that in A1 test the represen-
tatives of the M1 group overcame the 600 meter
distance at 124.50+4.41 s. The average run speed
was 4.85+0.14 m/s (Fig. 1). In group F1, the time of
overcoming the same distance was 139.00+4.06 s,
and the average speed was 4.33+0.13 m/s. Differ-
ences between groups did not reach a statistically
significant level.

In the A2 test, under the influence of the Spe-
dox system, we identified some differences in the
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Fig. 1. Influence of the Spedox on the results of running for a distance of 600 m by athletes of groups M1 and F1.
The data of group M1 are displayed on inset a, group F1 —on inset b. The blue columns show the result of A1 test
(control level), the reds are the results of A2 test (effect of Spedox), and the results of A3 test are green (fake Spedox).
Indication of the difference in reliability with the control level: # — p <0.05.
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results of the 600 m run (Fig. 1a). Thus, in the M1
group, time to overcome the distance decreased
t0 116.88+1.38 s (p<0.05), and the speed of over-
coming the distance increased to 5.14+0.06 m/s
(p<0.05). The obtained data point to an increase
of 6.4 % of the athletes’ endurance indices under
the influence of Spedox. Although the average run
speed using the Spedox reached 4.60+0.10 m/s
in the F1 group (106.48+1.19 % compared with
the control), and each of the athletes displayed
the result improvement by 3-8 %, however, the
statistical significance of the changes is insufficient
(p=0.068). Consequently, it can be argued only
about the tendency to speed endurance improve-
ment in a group of athletes in terms of Spedox
application.

Under the conditions of the fake Spedox applica-
tion in A3 test (Fig. 1b) the average speed recorded
was 5.07£0.07 m/s in the M1 group during the over-
coming the 600 m distance, and 4.52+0.10 m/s in the
group F1. Both of these values are not significantly
different from the control level, though in the M1
group, there is a tendency to improve the result
(p=0.063).The obtained results point to the absence
or much less effectiveness of the regular vibrating
system (fake Spedox) effect on the athletes’ speed
endurance indices.

The analysis of the Spedox effect on the athletes’
endurance indices was based on the determination

of the maximum time and run-to-failure distance
(test B). It was established that the time of run with-
out the Spedox application ranged from 46 min-
utes to 58 minutes in the group of male athletes
(group M2). At the same time, they overcame the
distance from 10.8 to 14.4 km with an average speed
of 3.78+0.16 m/s (Fig. 2).

With the Spedox application, the athletes’time of
run was from 44 minutes up to 1 hour and 3 min-
utes. Although the average value of this index was
102.48 % of the initial level, these changes do not
reach the level of statistical reliability. Using the
Spedox while running, the distance was increased
to 11.84+0.87 km (p<0.05), i.e. by 3.97 % (Fig. 2). The
average speed of run with the Spedox application
did not significantly change and was 3.85+0.18 m/s.
Thus, the results obtained indicate the improve-
ment of individual manifestations of endurance
(distance overcome) for athletes in terms of the
Spedox application.

The evaluation of the Spedox effect on the en-
durance indices was also done for the group of
recreational runners (Fig. 3). In the absence of the
Spedox influence, the representatives of this group
overcame the distance from 1600 to 2225 meters,
running in average 2.75-2.81 meters per second
(group M3, test B1).

During re-run, untrained people of the M3 group
used Spedox. A comparative analysis of data shows
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Fig. 2. The effect of the Spedox on the results of run-to-failure of athletes in the group M2. The insets show the average
values of such indices — time of run a, distance b, average run speed c. The blue columns mark a control level (B1 test),
while reds are the effect of the Spedox (B2 test). Indication of the difference in reliability with the control level: # — p<0.05.
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Fig. 3. Influence of the Spedox on the run-to-failure results of the representatives of the recreational runners of M3
group. The insets show the average values of such indices — time of run a, distance b, average run speed c.
The blue columns mark a control level (B1 test), reds are the effect of the Spedox (B2 test).
Indication of the difference with the control level: ## - p <0.01.

that the time of run increased by 17.4% (p<0.01),
and the speed increased by 31.9% (p<0.01). The
largest changes were found for the indices during
the race which increased by 55.0% (p<0.01). Con-
sequently, the Spedox application for recreational
runners during the run-to-failure leads to a signifi-
cant improvement of performance level. A similar,
but much less pronounced tendency was observed
in the group of athletes (see Figure 2). The obtained
data testify to the considerable efficiency of the Spe-
dox for improving the endurance indices of people
performing running loads.

The effect of Spedox on the lactic acid build up in
the professional athletes was studied with the use of
A1-A3 protocols with the next blood samples analysis
(Fig. 4). The gradual decrease of lactic acid concen-
tration during the rest period from the 12.76-13.25
mM at the 2 min of rest to the 10.07-8.12 mM at the
10 min of rest was found. Significant effect of Spedox
was shown at the 10 min of recovery. At that point
the lactic concentration in the blood of athletes was
by 15.4-18.6 % lower (p<0.05) during Spedox appli-
cation (A2 test) in comparison to control (A2 test) and
fake Spedox application (A3 test).
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Fig. 4. The effects of Spedox on the lactic acid
build up after the intensive running in the group of
professional athletes. Black line — control (test A1),

blue line — Spedox effect (test A2), red line — fake
Spedox effect (test A3). Indication of the difference
with the control level: # - p<0.05.
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According to the data of Table 2, the Spedox usage
significantly reduced the level of shin muscles pain
after the intensive run in A2 test (in comparison to
the control level, obtained in A1 test). The possible
reason for this may be the faster lactic acid break-
down during the recovery period.

The results of sled leg press (test C) revealed the
significant effect of Spedox on the muscle maximal
strength and flexibility. In control (C1 test) the av-
erage load in test was 123,00+8,70 kg, number of
repetitions —32,50+3,96 (Fig. 5). During the C2 test,
when participants used Spedox, the average load
increased to 136,50+8,30 kg (p<0.05) and number
of repetition increased to 37,50+4.19 (p<0.01).

Table 2
The level of shin muscles pain (points
in numeric rating scale) during the recovery
period after the A1 and A2 tests

Recovery period, min
Test
2 5 10 30 60 120
Al 5.92+|4.17 £(2.67 +|{3.00+|4.67 +[4.00 +
(control)| 034 | 0.32 | 0.22 | 037 | 0.53 | 0.44
A2 3.33+(|2.00+(0.83+|0.75+|1.08+|0.67 +
(Spedox)|0.22 #10.17 #|0.24 #| 0.22 #| 0.29 #| 0.19 #

Footnotes: 0 points —no pain; 10 points — worst pain; indication
of the difference with the control level: ## - p <0.01.
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Fig. 5. Results of sled leg press in M4 group (amateur football players). The insets show the average values of such
indices — average load a, number of repetitions b. Blue bars — control (test C1), red bars — Spedox effect (test C2).
Indication of the difference with the control level: # — p <0.05, ## - p <0.01.
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The increase in muscle maximal strength in the
case of Spedox application was associated with the
acceleration of the muscle recovery processes. We
can suppose that on the basis of data from Figure
6, on which the data of muscle pain estimation by
the numerical rating scale (NRS) after the sled leg
press was shown. In the case of Spedox application
(C2 test) the pain was substantially lower at the 20
and 60 minutes of recovery (p <0.01), and tenden-
cy was revealed at 10 and 30 minutes (p = 0.09) in
comparison to control level.

The participants of the experiment point to a high
level of comfort while using the Spedox (Figure 7).
In particular, the general level of comfort during the
main mode of work sportsmen rated at 7.63+1.18
points, and sportswomen - at 7.50+1.50 points.

When performing running exercises, the level of
comfort rating was slightly lower than that of male
athletes (5.25 points, p = 0.21-0.07), and at female
athletes (5.25-5.75, p = 0.20-0.46), although there
was no significant difference in comparison with
the rest level. General feelings during restoration
period were evaluated by male athletes at 6.88+1.42
points, and female athletes —at 5.25+2.06 points. The
comfort of using the device on the leg was highly
appreciated by male athletes (7.13+1.60 points), and
ataslightly lower level by female athletes (5.75+1.44
points). Average values of subjective evaluation of
the comfort level of the Spedox application in the
simulation mode by male athletes were not signifi-
cantly different from the previous estimates (p>0.05).
Similar results were obtained for female athletes.
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Fig. 7. Estimation of the comfort while using the Spedox by athletes of groups M1 a, b and F1 ¢, d. Data obtained by
questionnaire when using the Spedox (insets a, b) and fake Spedox (insets c, d). The level of comfort was assessed in
points in the following states: blue — the general level of comfort; red — during 2 km run; green — during 600 m run;
violet — during the period of restoration; blue — the comfort of using the device on the leg.
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Conclusions. The obtained data point to the
highly trained sportsmen’s endurance indices im-
provement by 6.4 % (p<0.05) under the Spedox
influence, Improvement of certain manifestations
of endurance (increase of the overcome distance
run-to-failure by 3.97 %, p<0.05) with the Spedox
application also revealed. And a similar tendency
can be observed in the highly trained sportswomen
group (6.5 %, p=0.068), all in comparison to control
level. The reliable influence of the Spedox simulat-
ed mode of operation on the sportsmen’s speed
endurance indices was not revealed.

The healthy untrained persons displayed the
improvement of all the main indices of run-to-fail-
ure: duration (by 17.4 %, p<0.01), speed (by 31.9%,
p<0.01) and distance overcome (by 55.0 %, p<0.01),
in comparison to control level. This indicates the
considerable effectiveness of the Spedox for im-
proving the manifestation of the untrained people’s
endurance during their running loads.

Significant effect of Spedox on the time course of
lactic acid decrease at the 10 min of recovery period
after the intensive run was found. At that point the
lactic concentration in the blood of athletes was by
15.4-18.6 % lower (p<0.05) during Spedox appli-
cation in comparison to control and fake Spedox
application. This indicates the Spedox effect on the
facilitating the flushing of the lactic acid.

The improvement of maximal load (by 10%,
p<0.05) and number of repetitions (by 15 %, p<0.01)
in sled leg press after the test was revealed in the
case of Spedox usage. This indicates the Spedox
effect on the muscle maximal strength, reduce of
muscle fatigue (estimating by numerical rating scale
(NRS)), and reduce time for muscle recovery in com-
parison to control.

The analysis of the point estimation of feelings
that arose when using the Spedox in different modes
indicates a high level of comfort while using the
device.
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