d. <. Health, sport, rehabilitation Z@ﬂ @
o/ A\ ’ .. . \ 1o
) 3p0poB’s, cnoprT, peabinitauis -

e
340poBbe, CnopT, peabunntauuns 5(3)

Justification of the effectiveness of the technique of myofascial self-
massage using tennis balls in fitness

Kovalova L.A.%, Kovalev V. V.2

'H.S. Skovoroda Kharkiv National Pedagogical University
2National University of Pharmacy

DOI: https://doi.org/10.34142/HSR.2019.05.03.06

Abstract

Purpose: experimental substantiation of the effectiveness of myofascial self-massage techniques using tennis balls in fitness.

Material and Methods. The study involved 20 girls aged 20-25 years, engaged in fitness 3 times a week in the evening in the same
group. The control and experimental groups trained on identical programs during October 2018 - March 2019. The difference was that
after training, participants in the experimental group, under the guidance of a methodologist, performed myofascial self-massage of
the muscles of the back surface of the body. The following tests were used: Questionnaire on the Borg scale, method for measuring
flexibility, method for changing the height of the jump, methods for determining the number of jumps, functional test Shtange.
Intergroup differences were determined by tests.

Results. The application of this technique gave a significant (p <0.05) improvement in flexibility indicators in the experimental group
by 2.49 times. While in the control group, this indicator improved by 1, 59 times. Also in the experimental group, jumping indicators
improved, namely the jump height by 28% of the initial indicators and the number of jumps by 12.6%. Based on the questionnaire
data, the subjects of the experimental group improved sleep quality and tolerance of power loads.

Conclusion. The use of myofascial self-massage using tennis balls is a unique, affordable and effective way to improve physical
performance. The results obtained indicate the positive impact of this technique and the appropriateness of its application in the
process of training an athlete to optimize the functional state, improve flexibility and jumping ability.

Key words: myofascial self-massage; fitness; tennis ball; jumping ability; flexibility.

AHoTaujs

KosanboBa 0.0., KoBanbos B.B. O6rpyHTYBaHHA epeKTMBHOCTI MeToANKU MMOdacLUManbHOro CaMOMACaKy 3 BUKOPUCTAHHAM TEHICHUX
M'AYiB B GiTHEC.

MeTa: ekcnepumeHTanbHe 0OrpyHTYBaHHA ebEeKTUBHOCTI METOAMKM MMObACLMANbHOrO CaMOMACaXKy 3 BMKOPUCTAHHAM TEHICHMX
m'auiB B diTHeCI.

Martepian i meToaun. Y pocnigxeHHi 83aamn yyactb 20 gisyaT y Biuj 20-25 pokis, Wo 3alimatoTbea GiTHECOM CUMA0BOI CNpsMOBaHOCTI 3
pasu Ha TWXKAEHb Y BeYipHii Yac B ogHilM rpyni. KOHTPOAbHA | eKcnepumeHTanbHa rpynu TPEeHYBaAUCA MO iAEHTUYHMM Nporpam Ha
npoTasi )osTeHb 2018 - 6epeseHb 2019 poky. PisHMUA noaArana B TOMY, LLO MicAA TPEHYBAHHA YYaCHUL eKCepuMeHTaIbHOI rpynu,
nif, KepiBHULTBOM METOAMCTa, BUKOHYBaAM miodacLianbHUA camomacaxk mM'A3iB 3aHbOi NOBEPXHI Tina. 3aCTOCOBYBaNMNCA HACTYMHI
TecTu: AHKeTyBaHHA 3a LWKanoto bopra, MeTos BUMIPIOBAHHA THYYKOCTI, METOZ, 3MiHW BUCOTU CTPUOKA, METOAM BM3HAYEHHA KiNbKOCTI
CTpUBKiB, dyHKLiOHaNbHa Npoba LLTaHre. BU3Hauyanmcs Mixkrpynosi BiAMiHHOCTI N0 NpoBeAeHUM TeCTam.

PesynbTaTh. 3acToCyBaHHA AaHOI MeTOAMKM Aano aoctosipHe (p <0,05) NoAINWeHHA NOKa3HMKIB rTHy4YKOCTi B eKCriepUMEHTaNbHIN rpyni
B 2,49 pa3n. Y ToW 4ac AK B KOHTPOJbHIN rpyni Le NOKasHMK nokpawmsca B 1, 59 pasis. Tak camo B eKcnepumeHTasnbHil rpyni
NOKPAWMANCA MOKA3HUKM CTPMOYYOCTI, @ came BMCOTa CTPMOKa Ha 28% Bif, MOYATKOBMX MOKA3HMKIB i KibKiCTb cTpUbKiB Ha 12,6%.
Buxo4aun 3 faHWX aHKeTyBaHHA y MNIAAOCAIAHUX eKCNepMMEeHTaNbHOT rpynu NOKPALLMAACA AKICTb CHY, i NePeHOCUMICTb CUNOBKX
HaBaHTaXeHb.

BWCHOBKK. 3acTocyBaHHA MiodacLialbHOrO cCamMoMacaKy 3 BUKOPUCTAHHAM TEHICHUX M'AYiB € YHIKaNbHUM, LOCTYNHUM | edeKTUBHUM
cnocobom nosinweHHs GisMYHUX NOKasHMKIB. OTPUMaHI pe3ynbTaT CBiA4aTb NPO NO3UTUBHMIA BMNIMB AAHOT METOAMKM Ta AOLIbHOCTI
il 3acTOoCyBaHHA B NpoLLECi TPeHYBaNbHOI A4iANbHOCTI CnopTcMeHa AnA onTUMI3aLii GyHKUIOHANbHOMO CTaHy, NOAINWEHHA THYYKOCTI i
cTpmnby4ocri.

KniouoBi cnoea: miodacujanbHuii camomacax; GiTHecC; TeHICHWUI M'aY; CTPUOYYICTb; THYYKICTb.

AHHOTaUuA

Koeanésa E.A., Koeanée B.B. O6ocHoBaHWe 3¢pPEeKTUBHOCTU METOAUKM MMOGDACLMANBLHOIO CaMOMACCaXKa C MCMNONb30BaHWEM
TEeHHUCHbIX MAYeid B uTHece.

Llenb: skcnepumeHTansHoe obocHoBaHMe 3GHGEKTUBHOCTY METOAMKM MMOdACLIMANbHOMO CAMOMACCaKa C UCMOb30BAHNEM TEHHUCHbIX
mAYen B puTHece.

Matepuan n metoabl. B uccnenoBaHunm npuHanu ydactme 20 fesylwek B Bo3pacte 20-25 neT, 3aHMMatoWmxca GUTHECOM CUNOBOK
HanpaBNeHHOCTW 3 pa3a B HeAeto B BedepHee Bpema B O4HOW rpynne. KOHTPONbHAA 1 SKCNepUMeHTabHaA rpynmnbl TDEHNMPOBAANCH
No MAEHTUYHBIM NPOrpaMmam B TedyeHun okTabpb 2018 - mapT 2019 roada. PasHMUA 3aKt04anacb B TOM, YTO MOCAEe TPEHWPOBKM
Y4aCTHULbI SKCNEPUMEHTANBHOW rPynMbl, N0 PYKOBOACTBOM METOAMCTA, BbINONHANN MMOdACLMANbHBIA CAMOMACCaXK MbILWL, 3a4HeN
NoOBEPXHOCTU Tena. [lpUMeHANUCh cnepytolipme TecTbl: AHKeTUMpOBaHMe MO LWKane bopra, meTos M3MepeHua TMOKOCTU, MeTos
M3MEHEHWA BbLICOTbI MPbIKKA, MeTOAbl ONpeAeNeHUA KOAMYeCTBa MPbIXKKOB, dyHKLUMOHanbHaa npoba LUTtaHre. Onpenenanvch
MEKIpynmnoBble pasanyma No NPOBEeAEHHbIM TeCTaM.

PesynbTaTbl. MprMeHeHWe AaHHOW METOAMKM Aano aoctoBepHoe (p <0,05) yaydylleHne nokasaTtesnen rMbKOCTU B SKCNEPUMEHTabHOM
rpynne 8 2,49 pa3a. B To Bpema Kak B KOHTPObHOM rpynne 3To noKasatenb yaydwunca B 1, 59 pas. Tak e B 3KCnepumeHTasbHOM
rpynne yayywuamcb nokasaTenn Npbiryd4ecT, @ UMEHHO BbICOTa MpbIKKa Ha 28 % OT M3Ha4a/bHbIX MOKasaTenel U KoAM4ecTBO
NPbIXKOB Ha 12,6 %. Mcxoaa 3 AaHHbIX aHKETMPOBAHMA Y UCMbITYEMbIX 3KCNEPUMEHTANBHOW TPYNMbl YAYYLMAOCH Ka4eCcTBO CHa, U
NepeHoCMMOCTb CU/IOBbIX HArpy3oK.

BbiBOAbI. [IpUMeHeHUA MUodacLManbHOro CaMoMaccaka C MCNOb30BaHMEM TEHHUCHBIX MAYEN ABNAETCA YHUKaNbHbIM, LLOCTYMHbIM U
3¢ deKkTMBHBIM cnocobom yaydylleHna Ppuanyecknx nokasatenei. NoaydeHHble pesynbTaTbl CBUAETENLCTBYIOT 06 MOAOKUTENBHOM
BAIMAHUM [AHHOW METOAMKM U LienecoobpasHOCTM ee NPUMEHEHWA B MpoLecce TPEHWUPOBOYHOW AEATENbHOCTM CMOPTCMeHa ANA
ONTUMM3ALMKN GYHKLMOHAIBHOTO COCTOAHMA, YAYyHLWEHMA TMOKOCTM U NPbIry4YecTy.

Kniouesble ¢n10Ba: MrodacLMabHbIi CamoMaccax; GUTHEC; TEHHUCHbBINA MAY; NPbIry4YecTb; TMOKOCTb.
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Introduction

The modern world of physical culture is
developing dynamically. New directions, equipment
and techniques in fitness and sports appear in
connection with the growing demands of society [1].
The main component of the training process should
remain the quality of sports loads and safety for
health [2, 3, 4, 5].

Flexibility is characterized by the mobility of
the musculoskeletal system and contributes to the
performance of movements with large amplitude,
insufficient flexibility can lead to injuries / harm to
health [6, 7, 8, 9]. Flexibility is one of the most
important parameters and therefore its improvement
occupies a leading position in the field of physical
education.

Fascia is a connective tissue sheath covering
organs, blood vessels, nerves and forming cases for
muscles. As we move, the fascia rebuilds itself with
layers of tissue that slide over each other and, at the
same time, with a fibrous tissue structure that aligns
to ultimately be able to change shape. Problems
begin after the fascia is damaged. Injury often causes
the formation of scar tissue, which in turn can bind
the layers of tissue together. This can cause trigger
points to form.

A trigger point is a hyper-irritable area in a
tight band of skeletal muscles, painful when pressed,
and causes characteristic (trigger) pain. Trigger
points can be eliminated using non-invasive
measures, such as the use of external NSAIDs,
stretch marks, percutaneous electrical stimulation,
physiotherapy and massage [10, 11]. TTs are directly
related to myofascial and visceral pain. Brief intense
stimulation of trigger points often leads to long-term
pain relief [12, 13, 14].

Properly acting on muscles and fascia, it is
possible to achieve a significant improvement in their
condition in a short time and have a positive effect on
internal organs in the long term [15].

The relationship of muscle elasticity, the
ability to stretch painlessly and cramps is found in
many scientific papers. Accordingly, cramps in stiff
muscles are much more common, the reason for this
may be the presence of trigger points that form in an
overloaded muscle blocking its functions, and
thereby worsening its extensibility. This contributes
to a more frequent and intense onset of seizures both
at night and during training [16, 17].

A healthy and elastic muscle makes it
possible to stretch better, reduce trauma, and improve
the quality of exercise and the general condition of
the body after training [18, 19, 20]. While stiffness,
tightness, and overtraining lead to the formation of
trigger points, cramps, and a deterioration in the
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flexibility and quality of classes in general [21, 22,
23]. The load on the muscles, in this case, will
inevitably lead to injury, and further continued
stretching will lead to their micro-fractures. After
each such microtrauma, part of the muscle fibers and
fascia heal, which entails a loss of qualities of the
muscle itself - its elasticity, endurance, performance
and strength, [10, 11, 17].

Such a massage method as self-massage is
the most convenient for athletes, due to the lack of
the possibility of using the services of massage
therapists after each training. Using self-massage, an
athlete will be able to relieve physical and even
psycho-emotional stress on their own [24, 25, 26].

Recently, such a direction of massage as
myofascial release is gaining popularity in fitness.
Myofascial release is a soft manual technique for
influencing fascia and muscles to relax, remove
muscle clamps and work out trigger points.
Myofascial release is indispensable if you want to
speed up the recovery process after training, remove
pain in the muscles, increase flexibility, increase the
range of motion and reduce the likelihood of injuries,
eliminate the resulting muscle hypertonicity. The
myofascial release technique was invented by
Anthony Chila, Carol Manheim, and John Peckham
in 1981 [27, 28, 29]. The effect is achieved due to
squeezing and passive stretching of muscles and
fasciae, a change in the state of one fascia has a direct
effect on the condition of others [12]. In fitness,
myofascial release is mainly used for special rolls,
but they are rather cumbersome, not convenient to
transport and have a high cost, so we studied the
possibility of replacing them with tennis balls as a
more appropriate alternative.

Despite the popularity of the use of the
myofascial release method, an analysis of the
scientific literature has shown a small number of
experimental studies in this direction.

Given the above, conducting experimental
research on the use of the self-massage method using
tennis balls after physical exertion is relevant and
reasonable.

The purpose: development of self-massage
techniques based on myofascial release using tennis
balls and substantiation of the effectiveness of its use
as a supplement to sports training.

Material and methods
Participants
The study involved 20 girls aged 20-25

years, engaged in fitness fitness 3 times a week in the
evening. Participants were randomly divided into
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control (10 people) and experimental (10 people)
groups. Both groups trained on identical programs
from October 2018 to March 2019.

Flexibility Method

The measurement of the level of flexibility
was carried out as follows: the participants assumed
the initial position sitting on the floor with their legs
straight in front of them, their backs straight, their
arms raised above their heads so as to form a line with
their backs. The body was tilted forward. The
distance from the tips of the fingers to the tips of the
toes was measured. Of 2 attempts, the best result was
recorded.

Jumping Method

Participants standing against the wall
holding chalk in a raised hand made a mark on the
wall (starting indicator). Then two high jumps were
performed without bending the legs in the knee joints
and a chalk mark was made at the highest point on
the wall (final indicator). To determine the height of
the jump, the distance from the starting indicator to
the final indicator was measured. Of the two results,
the best was recorded. The number of jumps per 1
minute was also calculated to determine the influence
of the developed methodology not only on the
qualitative, but also on the quantitative indicators.

Sample Stange

The Stange test allows you to judge the
oxygen supply of the body and characterizes the
general level of fitness of the body. Before the main
test, you need to measure the heart rate for 30 seconds
in a standing position. Then, in a sitting position, you
need to hold your breath in full breath, after making
three breaths in 3/4 of the lung volume. It is
recommended to wear a special clip on the nose or
just hold it with your fingers. The breath holding time
is fixed by a stopwatch. Immediately after resuming
breathing, the pulse is detected again within 30
seconds. Evaluation Criteria: If the delay time is less
than 39 seconds, then the result is considered
unsatisfactory. A result within 40 - 49 seconds
indicates a satisfactory rate, and a time of over 50
seconds is an excellent result.

Method for determining the quality of sleep
on the Borg scale

To determine the quality of sleep, a survey
was conducted using a modified Borg scale. The
subjects were asked to choose an option that matches
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their current state. Values from 6 to 20 were used
where:

6-8 beautiful sleep easy falling asleep

9-12 good sleep long falling asleep

13-16 bad sleep frequent awakenings

17-20 poor sleep, cramps and morning
fatigue

Method for determining fatigue during
exercise

To determine the feeling of fatigue during
training, a survey was conducted using a modified
Borg scale. Participants were asked to choose the
option appropriate to their current state. Values from
6 to 20 were used where:

6-8 easy

9-12 little hard

13-16 hard

17-20 very hard

Research organization

The control and experimental groups were
engaged in identical programs, namely, power-
oriented fitness. The difference was that the
participants in the experimental group were trained
in self-massage using tennis balls, and did this
massage, under the supervision of a coach, at the end
of each training session. The muscles of the back
surface of the body, namely the muscles of the lower
leg, the muscles of the back of the thigh and the
muscles of the back, were subjected to massage.

The technique of myofascial self-massage
with the use of tennis balls is the starting position:
sitting on the karimat, one leg is flat, the other bent
at the knee is on the floor, hands are resting in the
back, palms are turned inward. Under the shin of a
flat leg put a tennis ball. Raise the pelvis, distributing
body weight between the arms and smooth leg.
Perform circular, horizontal and vertical movements
of the foot on the ball, controlling the load due to the
distribution of body weight between arms and legs.
Then, without changing their position, they put the
ball under the thigh and massage the back of the
thigh. The same thing is repeated with the other leg.
Then they are lowered to the back. Lying on their
backs, they bend both legs at the knee and hip joints,
the feet rest on the floor, take the second ball and put
both balls under the back along the spinal column,
resting their backs on the balls, raise the pelvis and
perform smooth up and down movements moving the
balls parallel to the spine. When a pain point is found,
hold the position for 10-15 seconds. The degree of
depression on a 10-point scale is 7. The duration of
self-massage is 15 minutes. During the massage you
need to breathe slowly and deeply to promote
relaxation.
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Measurements and tests were carried out
before application, and after 6 months of applying the
self-massage technique using tennis balls in the
experimental group. In the control group,
measurements were taken at the beginning of the
experiment and after 6 months.

Statistical processing of results

Mathematical processing of experimental
data obtained during the study was performed using
the Microsoft Excel program and the online resource
http://medstatistic.ru/calculators. For each indicator,
the arithmetic mean value (x ), standard deviation
(0), and arithmetic mean error (m) were determined.
We assessed the significance of differences between
the parameters of the initial and final results, as well

as between the control and experimental groups
according to student t-test with the corresponding
significance level (p). Differences were considered
significant at significance level p <0,05.

Results

The arithmetic mean (X), initial and final
results in each group were compared for the control
and experimental groups. For convenience in
interpreting the results, the differences X the
difference between the initial and final indicators in
both groups are presented (p <0.05). The results of
changes in the level of flexibility after 6 months and
their stat. processing are presented in table 1.

Table 1

Indicators of the level of flexibility in the control (n = 10) and experimental (n = 10) groups before and after
the experiment

%tm /(o) Xtm /(o) after )_.(J_r m /(o)
. a the differences
Indicators S before the . L t p
o experiment experiment t p in indicators KJE K/E
© L (after 6 before and
(initial)
months) after
49,419,4 1.1+7 18,3+2,4
9,429, 3 3 1,81 0,08 8,312,
Flexibility /(28,3) /(21,2) /(7,2) - 0.04
level (cm) 50,6%10,2 20,357 558 0.01 30.3+4.9 ’ ’
/(30,7) /(17,1) ’ ’ /(14.9)

Notes: K - control group; E - experimental group

In this experiment, the greater the value (X)+
m / (o) of the difference in the indicators before and
after, the better. This value indicates how many
centimeters the distance from the tips of the fingers
to the tips of the toes has decreased. And accordingly,

=

o

Z 60,00
E 5000 |
g 4000 |
30,00 |
ig 20,00 |
© 1000 |
= 000

the smaller the value (X)+ m/ (o) after the experiment
(6 months), the better the result, since this shows a
decrease in the distance from the fingertips to the tips
of the toes, which indicates an increase in flexibility.
Indicators of changes in the level of flexibility after
6 months are graphically presented in Fig. 1.

Control group

B X before experiment

Experimental group

X after experiment

Fig 1. Results of measuring the level of flexibility (x)

56


http://medstatistic.ru/calculators

AR LN Health, sport, rehabilitation
/«'ﬂ?@"tﬁ; 3p0poB.’s, cnoprT, peabinitauin
"7 3p0poBbe, cnopT, peabunutauus

- 2019
Y ) 5(3)

- ——

A comparison of the results of the level of
flexibility indicates that after 6 months the indicators
in both groups improved significantly, which
indicates the effectiveness of the training that took
place during the experiment. Flexibility in the
experimental group improved almost 2.5 times,
while in the control group this indicator improved 1.6
times. This difference in results for a short period (6
months) proves the advantage of using the developed

self-massage technique using tennis balls, relative to
the flexibility parameter.

The results of determining the height of the
jump and their stat. processing are presented in table
2. The difference between the arithmetic mean values
(X) between the initial and final indicators of the
control and experimental groups was compared, the
value of Student t-test = 5.08 was calculated with the
corresponding significance level (p<0.05).

Table 2

Indicators of jumping height in the control (n = 10) and experimental (n = 10) groups before and after 6
months of the experiment

X+ X+
x=m /(o) . x+tm/(o) x=m /(o)
. differences in . . differences
Indicators o differences in s . p
indicators e in indicators  differenc (%)
indicators C/E C/E
o beforeand before and
S before and after
) after after
(G]
13,24+0,8 -0.60+0.28
C e 12,8+1,1/(3,3) 3%
Jump Height /(2,6) /(0,84)
(cm) 12,1+1,0 1,8+0,38/ >08 0,00009
+ +
E o 13,9:0,8 /(2,5 o 28%
/3.1) SH0B/23) g 1) ¢

Notes: C - control group; E - experimental group

When determining the height of the jump, it was
found that after the experiment in the control group,
the results not only did not improve, but on the
contrary worsened by 3%. Perhaps this is the effect
of the fact that during strength training, the athletes
of the control group strongly scored the lower leg
muscles, thereby worsening the initial indicators. Or
this phenomenon is due to the fact that with constant

14,00 -
12,00
10,00 A
8,00 A
6,00 -
4,00 A
2,00 A

force loads in the muscles trigger points arise,
thereby blocking their normal functioning, giving a
painful sensation in the muscles, tightness, fatigue
and heaviness, which ultimately led to a decrease in
the jumping height of the control group participants.

For clarity, presenting the results of the
experiment, the initial indicators of changes in the
height of the jump and after 6 months are presented
in Fig. 2.

0,00

Jumping height, cm

Control group

B X before experiment

Experimental group

X after experiment

Fig. 2. Results of measuring the height of the jumps (( x)

An increase in the performance of
participants in the experimental group by 28% from
the initial ones proves the positive impact of the

method of myofascial self-massage using tennis balls
on the height of the jump in combination with
strength training. Training makes muscles stronger,
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and massage removes the effects of overtraining and
positively affects their functionality.

The results of determining the number of
jumps in 1 minute and their stat. processing are

presented in table. 3. The initial value of the
arithmetic average number of jumps per minute and
the result after 6 months of training in the control and
experimental groups were compared.

Table 3

Indicators of the number of jumps in the control (n = 10) and experimental (n = 10) groups before and after
the experiment

_ X+ m after
X+ m before the
Indicators %‘ the o experiment o ‘ o t P
5 i t C/E C/E
© exzﬁirtlirzle) n (after 6 / /
months)
10,
. 10843,8 11,5 103,443,5 0,89 0,38
Jumping 5 0,00
3,79
(amount) 1
3 107,413,7 11,0 12143,1 9,2 2,82 0,01

Notes: C - control group; E - experimental group

An analysis of the results showed that the use
of myofascial self-massage techniques using tennis
balls after a power load gives a significant increase
in the quantitative jumping index in the experimental
group after 6 months, compared with the indicators

125,00
120,00
115,00
110,00 [
105,00 |
100,00

95,00 |

ity

Jumping, quant

in the control group.

For clarity, the presentation of the
experimental results, the initial indicators for
determining the number of jumps and after 6 months
are presented in Fig. 3.

+12,6%

90,00
Control group

EX before experiment

Experimental group

X after experiment

Fig. 3. The results of determining the number of jumps ( X)

An analysis of the experimental results
shows a slight decrease (4.7%) in the number of
jumps per minute in the control group compared to
the initial values, which correlates with the results of
the height of the jumps. In the experimental group,
an increase in the number of jumps by 12.6%
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indicates a significant effect of the method of
myofascial self-massage using tennis balls.

Results of the Stange test and their stat.
processing are presented in table 4.
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Table 4

Indicators of the Stange Sample in the control (n = 10) and experimental (n = 10) groups before and after
the experiment

_ X+ m after
X+ m before the
Indicators %‘ the experiment difference 0 t p
5 i t , % C/E C/E
5 exerimen (after & % oo
months)
8, 7,
42,312,8 47,1+2,4 11 1,3 0,21
Stange test 5 2
(s) 3 5 0.13 0.9
E 41+2,8 5' 46,7+2,1 4' 14 1,63 0,12

Notes: C - control group; E - experimental group

Analysis of the results of the Stange test
given in table 4, indicates that the overall level of
fitness and oxygen supply to the body improved by
11% in the control and by 14% in the experimental
group. There was no significant difference between
the results of the control and experimental groups,
which indicates a positive effect of the training
process as a whole. But a slight increase (3%) in the
experimental group suggests that with an increase in

100%
90%
80%
70%
60%
50%
40%
30%
20% A
10%
0%

assessments

Ratio of different sleep quality

the duration of the experiment and the zone of
influence of self-massage, an improvement in the
results of the Stange test will be observed in the
longer term, this can serve as an aid for further
studies.

The results obtained by questioning both
groups on the Borg scale of sleep status are shown in
Fig. 4.

O beautiful sleep,
easy falling asleep

B good sleep long
falling asleep

O bad sleep, frequent

before after

Control group

before
experiment|experiment|experiment

awakenings
@ bas sleep, cramps,
fatigue
after
experiment

Experimental group

Fig. 4. Borg sleep state

The results obtained by questioning both
groups on the Borg scale about pain in the muscles
under power loads are shown in Fig. 5.

Processing the data of the experimental
participants of both groups obtained during the
guestioning on the Borg scale showed that there were
no changes in the control group, while in the
experimental group the state of sleep improved
slightly and the feeling of fatigue during training
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decreased. Participants in the experimental group
noted an improvement in sleep quality, reduction of
night cramps and cramps during training. Training
has become easier, and this directly affects the
effectiveness and quality of training. Thus, we can
conclude that the application of the method of
myofascial self-massage using tennis balls has a
positive effect not only on the muscles, but also on
the body as a whole.
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) _ the case of constant muscle tension, when muscle
Discussion fibers are not able to relax [3,12]. While in the

The results of the study confirmed the data
of scientists on the positive effects of massage on the
athlete's body. The effectiveness of restorative
massage has been proven by many researchers and
experts in the field of sports and sports medicine.
Massage helps to increase the range of motion,
reduces muscle hypertonicity, improves ligamentous
apparatus mobility and overall well-being. It
increases the ability of muscles to move as quickly
and accurately as possible, allows them to quickly
relax and contract, reduces pain, increases recovery
speed, avoids overstrain and fatigue from high
intensity training loads [2.26.29].

The study showed that myofascial self-
massage using tennis balls on the back of the body is
an effective additional tool to improve the results of
the training process. In the conditions of high
requirements for athletes and great competition, any
authorized tool or method that can improve results is
just a godsend. Which once again emphasizes the
significance of the experiment and the relevance of
the developed methodology. Our proposed method
involves self-massage. This massage option makes it
possible to adjust, based on your sensations, the
degree of pressure on the muscles and their
stretching. The effect is achieved by squeezing and
passive stretching, and a change in the state of one
fascia has a direct effect on the condition of others
[12].

The negative impact of overtraining is
clearly reflected in the jumping test. Deterioration in
the height and number of jumps may indicate the
appearance of Trigger points that block the normal
functioning of muscles, because they are formed in
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experimental group, the application of our technique
allowed us to get rid of the trigger points and
improved the jumping ability (height and number of
jumps). The back muscles have three layers - two
superficial, forming a silhouette and providing
movement, and a deep layer - the muscles
surrounding the spine, which have a protective
function, structures of the spinal column. The study
of the latter activates metabolic processes and helps
to increase the protection of the spine from injuries.
The shape and size of tennis balls is great for this
purpose.

Given the foregoing, in the future it is
planned to conduct studies aimed at identifying the
effects of the developed methodology on the back
muscles, posture and recovery systems of the body,
to study in more detail the effect of myofascial self-
massage using tennis balls on the strength indicators
of the calf muscles

The results obtained during functional tests
provide the basis for reflection and further study of
the impact of the developed methodology on the
athlete's body.

Currently, myofascial release penetrates
deeper and deeper into fitness, and is widely used in
various classes to relax and stretch muscles, as well
as improve overall well-being [31].

Conclusion

1. The use of myofascial self-massage using
tennis balls is a unique, affordable and effective way
to improve physical performance. The results
obtained indicate the positive impact of this
technique and the appropriateness of its application
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in the process of training activity, in particular in
fitness.

2. The developed technique helps to increase
flexibility, increase the range of motion and, as a
result, reduce the likelihood of injuries. This is
evidenced by a significant increase (p <0.05) of
indicators of flexibility in the experimental group in
relation to the control.

3. An analysis of the data obtained as a result
of jumping tests indicates the effectiveness of the
application of the developed methodology. So in the
experimental group, the jumping performance
increased significantly, in contrast to the control, in
which these indicators, on the contrary, worsened in
comparison with the initial indicators.

4. The application of the developed method
did not significantly affect the results of the Stange
test. The indicators improved both in the control and
in the experimental groups and there is no significant
difference between them.

5. Under the influence of massage, functional
structural changes occur in the muscles and
corresponding nerve centers of the brain. The
developed technique plays a significant role in the
fight against fatigue and increasing the effectiveness
of training. So, practicing myofascial self-massage,
participants in the experimental group improved
sleep and sensations after power loads. Judging by
the obtained Borg questionnaire data, most of the
subjects began to sleep better, less likely to
experience cramps and pain in the muscles, and also
easier to tolerate power loads.

Conflict of interest

The authors declare that there is no conflict
of interest.

References

1. Aoki MS, Arruda AF, Freitas CG, Miloski B,
Marcelino PR, Drago G, Drago M, Moreira A.
Monitoring training loads, mood states, and jump
performance over two periodized training mesocycles
in elite young volleyball players. International Journal
of Sports Science & Coaching. 2017 Feb;12(1):130-7.

2. Bishop PA, Jones E, Woods AK. Recovery from
training: a brief review: brief review. The Journal of
Strength & Conditioning Research. 2008 May
1;22(3):1015-24.

3. Delextrat A, Calleja-Gonzalez J, Hippocrate A, Clarke

ND. Effects of sports massage and intermittent cold-

water immersion on recovery from matches by

basketball players. Journal of sports sciences. 2013 Jan
1;31(1):11-9.

Kozina Z. Teoretiko-methodical bases of an

individualization of training-training process in

situational kinds of sports. InXIl International

Scientific Congress" Modern Olympic and Paralympic

Sports and Sport for All": conference materials 2008

(Vol. 3, pp. 126-127).

5. Kozina ZL, Cieslicka M, Prusik K, Muszkieta R,
Sobko IN, Ryepko OA, Bazilyuk TA, Polishchuk SB,
Osiptsov AV, Korol SA. Algorithm of athletes’ fitness
structure individual features’ determination with the
help of multidimensional analysis (on example of
basketball). Physical education of students. 2017 Oct
15;21(5):225-38.

6. Karpeyev AG, Treshcheva OL, Sagaleyev AS.
Obosnovaniye rezhimov vypolneniya staticheskikh
uprazhneniy rastyagivayushchego kharaktera. Vestnik

Buryatskogo gosudarstvennogo universiteta.
Pedagogika. Filologiya. Filosofiya. 2012(SB). (in
Russian)

7. Mirzayev DA. Rol' rastyagivaniya myshts v
fizicheskoy kul'ture. Zdorov'ye cheloveka, teoriya i

61

metodika fizicheskoy kul'tury i sporta. 2017(1 (4)). (in
Russian)

8. Moskalenko YEA, Khodykina VV. Obshchaya
kharakteristika gibkosti kak fizicheskogo kachestva i
faktory, vliyayushchiye na razvitiye gibkosti.
Obucheniye i vospitaniye: metodiki i praktika.
2014(11):125-8. (in Russian)

9. Platonova YAV, Syutina VI, Belov MS. Otsenka

gibkosti zanimayushchikhsya ozdorovitel'noy

aerobikoy kak kriteriy effektivnosti trenirovochnogo
protsessa. Vestnik Tambovskogo universiteta. Seriya:

Gumanitarnyye nauki. 2017;22(5 (169)). (in Russian)

Fischer AA. Documentation of myofascial trigger

points.  Archives of physical medicine and

rehabilitation. 1988 Apr;69(4):286-91.

.Lavelle ED, Lavelle W, Smith HS. Myofascial trigger

points. Anesthesiology clinics. 2007 Dec 1;25(4):841-

51.

Baldry P, Thompson JW. Acupuncture, trigger points

and musculoskeletal pain: a scientific approach to

acupuncture for use by doctors and physiotherapists in
the diagnosis and management of myofascial trigger

point pain. Churchill Livingstone; 1993.

13.Gam AN, Warming S, Larsen LH, Jensen B,
Heydalsmo O, Allon I, Andersen B, Gotzsche NE,
Petersen M, Mathiesen B. Treatment of myofascial
trigger-points with ultrasound combined with massage
and exercise—a randomised controlled trial. Pain. 1998
Jul 1;77(1):73-9.

14. Melzack R, Stillwell DM, Fox EJ. Trigger points and
acupuncture points for pain: correlations and
implications. Pain. 1977 Feb 1;3(1):3-23.

15. SPORTS J. Sports massage a comprehensive review.
Journal of Sports Medicine and Physical Fitness. 2005
Sep;45:370-80.

16.Davies C, Davies A. The trigger point therapy

10.

11

12.



Health, sport, rehabilitation
3p0poB’sa, cnopT, peabinitauin
3p0poBbe, CNopT, peabunurauua

i%! v"\‘\\ 2
T OV
} mﬂ::‘/;}} e

2019
5(3)

i

- ——

workbook: Your self-treatment guide for pain relief.
New Harbinger Publications; 2013 Sep 1.

17.Russell M. Massage therapy and restless legs
syndrome. Journal of bodywork and movement
therapies. 2007 Apr 1;11(2):146-50.

18. Kinser AM, Ramsey MW, O'Bryant HS, Ayres CA,
Sands WA, Stone MH. Vibration and stretching effects
on flexibility and explosive strength in young
gymnasts. Medicine and science in sports and exercise.
2008 Jan 1;40(1):133.

19.Ruff HC, inventor; Ruff Henry C, assignee. Leg
stretching machine. United States patent US
4,445,684, 1984 May 1

20. Wessel J, Wan A. Effect of stretching on the intensity
of delayed-onset muscle soreness. Clinical Journal of
Sport Medicine. 1994 Apr 1;4(2):83-7.

21. Hallegraeff JM, van der Schans CP, de Ruiter R, de
Greef MH. Stretching before sleep reduces the
frequency and severity of nocturnal leg cramps in older
adults: a randomised trial. Journal of physiotherapy.
2012 Mar 1;58(1):17-22.

22.High DM, Howley ET, Franks BD. The effects of static
stretching and warm-up on prevention of delayed-
onset muscle soreness. Research quarterly for exercise
and sport. 1989 Dec 1,60(4):357-61.

23. Yakub 1'YU, Tolmachova AA, Sogrishina MO. Pol'za
rastyazhki. pedagogicheskoyE i psikhologicheskoyE
obrazovaniyE: rezul'taty nauchnykh issledovaniy i ikh
ispol'’zovaniye. 2017:169. (in Russian)

24.Delaney JP, Leong KS, Watkins A, Brodie D. The
short-term effects of myofascial trigger point massage
therapy on cardiac autonomic tone in healthy subjects.
Journal of advanced nursing. 2002 Feb;37(4):364-71.

25.Fernindez-de-las-Pefias C, Alonso-Blanco C,
Fernandez-Carnero J, Miangolarra-Page JC. The

immediate effect of ischemic compression technique

and transverse friction massage on tenderness of active

and latent myofascial trigger points: a pilot study.

Journal of Bodywork and Movement therapies. 2006

Jan 1;10(1):3-9.

Kozina ZL, Sobko IM, Nazarenko D, Glyadya SA. The

influence of restorative massage after the competitions

on the indicators of the functional capabilities of
qualified volleyball  players. Health, sport,
rehabilitation. 2018 Jul 25;4(2):64-72.

Shirokova YA. Ispol'zovaniye sredstv miofastsial'nogo

reliza v fizicheskom vospitanii studentov vysshikh

uchebnykh zavedeniy. Izvestiya  Tul'skogo
gosudarstvennogo universiteta. Fizicheskaya kul'tura.

Sport, no. 3, 2018, pp. 93-98. (in Russian)

28. Aserbekov OU, Nikolayev DV, Bugorkov DV.
Vliyaniye miofastsial'nogo reliza na effektivnost'
trenirovki i vosstanovleniya sportsmenov,
zanimayushchikhsya krossfitom ili funktsional'nym
mnogobor'yem. InPerspektivnyye napravleniya v
oblasti fizicheskoy kul'tury, sporta i turizma agrarnykh
vuzov Rossii 2018 (pp. 159-164).(in Russian)

29.Bell J. Massage therapy helps to increase range of
motion, decrease pain and assist in healing a client with
low back pain and sciatica symptoms. Journal of
bodywork and movement therapies. 2008 Jul
1;12(3):281-9.

30.ShitikoV  TA. Opyt reabilitatsii patsiyentov s
posttravmaticheskimi miofastsial'nymi sindromami.
research and practice.:46. (in Russian)

31.Martynov ~ AA, Seleznev 1A, Kalinin 1A,
Ispol'zovaniye metodov stretchinga i
postizometricheskoy relaksatsii dlya razvitiya gibkosti
v tkhekvondo. Uspekhi sovremennoy nauki.
2016;1(9):91-3. (in Russian)

26.

27.

Information about the authors

Kovaleva L. A.

https://orcid.org/0000-0003-0774-040X
kovaleovahelen@gmail.com

H.S. Skovoroda Kharkiv National Pedagogical
University; Altshevskih str. 29, Kharkov, 61002, Ukraine

Kovalev V. V.
https://orcid.org/0000-0003-1603-2771
volodyakw@gmail.com

National University of Pharmacy: Kharkiv, UA

Received: 01.09.2019

62

Indopmanisa npo aBTopin

KoBanépa E. A.

https://orcid.org/0000-0003-0774-040X
kovaleovahelen@gmail.com

XapbKOBCKUM HaIlMOHAJIbHBIHI neIarornaeckKu
yauBepcuteT uMerd ['.C. CkoBopo s yir. AmueBckux 29,
XapbkoB, 61002, Ykpauna.

Kosanés B.B.
https://orcid.org/0000-0003-1603-2771
volodyakw@gmail.com
HaunoHnanbHblii  (apManeBTHYECKUi
XapbpkoB

YHHUBEPCHTET:

IIpunsma 6 pedaxyuio 01.09.2019


https://orcid.org/0000-0003-0774-040X
http://orcid.org/0000-0003-1603-2771
mailto:volodyakw@gmail.com
https://orcid.org/0000-0003-0774-040X
http://orcid.org/0000-0003-1603-2771
mailto:volodyakw@gmail.com

