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Abstract

Research purpose. The aim of the study was to determine the model indicators of strength readiness of qualified
armwrestling student-athletes in the weight category from 80 to 100 kg in 4 strength exercises: flexion of the fingers,
stretch with a hammer, hook and bending of the hand.

Materials and Methods. The study involved 16 qualified armwrestling student-athletes weighing from 80 to 100 kg
(M = 86,63 kg), 7 of which are participants of national championships of Ukraine, and 9 of which are prize-winners
of competitions of regional level. During the study, strength indicators were determined in 4 competitive exercises.
Strength indices in all test exercises were measured in a static mode by an FB5k series digital force gauge (Poland)
with an accuracy class of up to 100 g, which was mounted on a special armwrestling table using a specially made
block device. The created design was called the “ARM1 Device” (patent 43082). During the statistical analysis, the
following parameters were calculated: arithmetic mean (M), standard deviation (o), error of representativeness (m)
and the coefficient of variation (V).

Results. The analysis of the strength capabilities of the qualified student-armwrestlers and the presented models

of their strength readiness made it possible to develop assessment criteria for the level of strength readiness of the
qualified student-armwrestlers. Three levels of strength readiness have been identified: low (M - o), high (M + ¢) and
medium, i.e. more than (M - o) but less than (M + o). Comparative analysis of the ratios of different levels of strength
training in this group of armwrestling athletes allowed to determine from 128 indicators of strength 14.84% (n = 19)
of low level, 62.50% (n = 80) of medium level and 22.66% (n = 29) of high level.

Conclusions. The study made it possible to establish the features of the levels of development of strength training of
qualified armwrestling athletes weighing from 80 to 100 kg. The model indicators of strength training of qualified
armwrestlers were also determined. The analysis found that the subject athletes have an insufficient level of strength
training and are not fully realized in terms of strength capabilities (62.50% indicators of the average level of strength).
Keywords: armsport, armwrestling, student-armwrestlers, model characteristics, power indicators.

Introduction movements and the value of overcoming the opponents re-

sistance indicate the need for the manifestation of maximum

dynamic, and with an increase in resistance from the op-

ponent, static efforts (Ahamed et al., 2013; Ilyushina, 2008).
The nature of dynamic efforts when overcoming re-

— - sistances can be different: explosive, fast, slow. Explosive
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Armwrestling according to the analysis of the fulfill-
ment of competitive exercises belongs to the group of sports
of a speed-strength nature. The structure of competitive
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The fast nature of efforts, or fast force, manifests itself
during overcoming resistances that do not reach their limit
values with acceleration below the maximum. The slow na-
ture of efforts, or slow force, manifests itself during overcom-
ing boundary resistances at a constant speed (Kamayev et
al., 2013).

It is important to distinguish that explosive strength
is manifested only with overcoming muscle work. Rapid
strength is manifested in both overcoming and yielding
movements. Also during their combination. Slow strength
is manifested during overcoming or yielding muscle work
(Karakurt & Aggon, 2018). During the manifestation of slow
force, the duration of the limiting stresses is greater than
during the manifestation of explosive force.

The practice of sports and special studies indicate that
there is no direct connection between the levels of develop-
ment of certain types of dynamic and static strength (Bur-
dukiewicz et al., 2018). Research results have shown that high
static force does not provide for the possibility of its rapid
manifestation (Mazurenko, 2019). Comparison of individual
indices of manifestation of static and dynamic strength in-
dicates that there is no direct connection between the level
of development of certain types of muscle strength in ath-
letes. Thus, from a methodological point of view, this means
that the effective development of any kind of strength in the
training of qualified athletes involves the use of a specialized
methodology (Gibadullin et al., 2014). In this regard, the de-
termination of the ability to show strength capabilities in var-
ious strength exercises allows you to effectively control and
correct the training process for the development of strength.

Several studies (Bezkorovainyi, 2013; Podrigalo et al.,
2017, 2019) determine the structural orientation of special
strength training, respectively, thereby determining the
structure of the special strength development of armwres-
tlers. The results of the study show that the structure of spe-
cial strength training ensures the predominant development
of specific muscle groups. Structurality also contributes to
technical improvement, which in turn helps to increase the
magnitude of the manifestation of strength.

It was found that qualified armwrestling athletes have
a relatively equally high level of technical readiness. There-
fore, the result of the fight will mainly depend on the level of
strength readiness (Matyushenko, 2020, 2022; Nikulin et al.,
2021; Podrihalo et al., 2020).

In the armwrestling technique, the main element is the
attack phase, the purpose of which is to achieve quick su-
periority over the opponent. According to Zhivora & Ra-
khmatov (2001), there are three main methods of attack: top
attack, hook attack and push attack. A questionnaire survey
of specialists and research by Bezkorovainyi (2013) showed
that highly qualified athletes use hook attack in 55% of cases,
top roll attack in 40% and push attack in 5%. It was found
that when performing a hook attack, the greatest load is ap-
plied to the flexors of the hand and forearm. Top roll attack
requires excessive flexor force of the fingers and hand. Dur-
ing the push attack, the greatest load falls on the elbow joint
and fingers. Usanov & Chuglina (2010) classified the fourth
method of attack - a side attack. During this technique, a
great deal of stress falls on the flexors of the hand.

In connection with the above, four strength exercises
were selected as test indicators: flexion of the fingers, stretch
with a hammer, hook and bending the hand. These exercises

were chosen to determine the level of strength readiness of
qualified student-armwrestlers.

Materials and methods

Study participants

The study involved 16 qualified armwrestling student-
athletes of 2-5 courses who studied at O.M. Beketov Na-
tional University of Urban Economy in Kharkiv and Kharkiv
National University of Civil Engineering and Architecture
weighing from 80 to 100 kg (m = 86,63 kg), 7 athletes
from which are participants of national championships of
Ukraine, 9 - prize-winners of competitions of regional level.

Study organization

Measurements of strength indicators were carried out
in the study group of participants one week after the end of
the regional competitions. Within 4 days, one competitive
movement of each athlete was measured, the order of the
participants was determined by lot, which created a com-
petitive effect.

Strength indices in all test exercises were measured with
an FB5k series electrical tenzodynamometer (Poland) with
an accuracy class of up to 100 g, which was fixed on a special-
ized armwrestling table using a specially made block device.
The created design was called the “ARM1 Device” (patent
#43082).

During the measurement of the strength of the muscles
of the hands, the subject became facing the table, grabbed
the device holders with his hand and squeezed them with
maximum force, without tearing the elbow of the working
arm from the table. The distance between the holders of the
device easily changed and was selected individually for each
subject.

The special computer program AXIS FM made it pos-
sible to process the measurement data in real time (on-line)
and the previously collected data from the memory of the
electrical tenzodynamometer (of-line). AXIS FM is compat-
ible with the operating systems Windows XP, Vista, Win-
dows 7.

Statistical analysis

Statistical analysis of the obtained data was carried out
using the licensed program STATISTICA 10. Statistical anal-
ysis calculated the following parameters: arithmetic mean
(M), standard deviation (o), error of representativeness (m)
and the coefficient of variation (V). On the basis of the ob-
tained digital data, three levels of strength readiness were
determined: low, medium and high.

Results

A comparative analysis of certain test exercises shows
that most arm athletes do not accidentally use a hook attack
during competitions. Because in all weight categories in this
exercise, athletes show the highest strength in comparison
with the data of other strength exercises (Table 1).

Analysis of the results of the study shows that the strength
of the right hand is on average better than the strength of the
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Table 1. Model indicators of strength training of qualified armwrestling athletes (n = 16; M = 86.63 kg)

Tt left arm right arm
M m o v M m o v

Flexion of fingers (kg) 42.78 0.95 3.80 8.90 44.33 1.31 5.24 11.82
Stretch with a hammer (kg) 49.99 1.10 4.40 8.80 51.19 1.25 5.00 9.76
Hook (kg) 53.16 1.30 5.20 9.63 54.51 1.40 5.60 1,27
Bending the hand (kg) 54.94 1.21 4.84 8.80 56.61 1.01 4.04 7.13
Total strength of the hands (kg) 200.87 206.64
General indicator of arm strength (kg) 407.51
Indicator of variability (%) V 36.13 38.98
XV, % 75.11

left by 2.87% (the difference ranges from 1.20 to 1.67 kg).
The highest indicators of strength were registered in the test
exercise of bending the hand: with the left hand - 54.94 kg,
with the right - 56.61 kg (Table 1; Fig. 1). The strength of
the left hand ranges from 42.87 to 54.94 kg, the right - from
44.33 to 56.16 kg. The coefficient of variation (V) or digital
display of variability of left arm strength indicators indicates
the homogeneity of the obtained results (V = 8.81-9.63%).

Data on the strength capabilities of the right hand indi-
cate increased variability in test results (V =10.27%; 11.82%),
in addition to data on flexion of the hand (V = 7.13%).

The analysis of strength capabilities of qualified arm-
wrestling athletes and the presented models of their strength

Flexion of fingers
60

Hook

e |cft arm = « erightarm

Figure 1. Model characteristics of the power capabilities of
qualified armwrestling athletes

Table 2. Evaluation criteria for the level of strength training
of qualified armwrestling athletes (n = 16; M = 86.63)

Arm Lowlevel (kg) Medium level (kg) High level (kg)

Flexion of fingers

left <38.98 39.98 - 46.58 > 46.58

right <39.09 39.09 - 49.57 >49.57

Stretch with a hammer
left <45.59 45.59 - 54.39 > 54.39
right <46.19 46.19 - 56.19 >56.19
Hook

left < 47.96 47.96 — 58.36 > 58.36

right <4891 48.91 - 60.11 >60.11
Bending the hand

left <50.10 50.10 - 59.78 >59.78

right <52.57 52.57 - 60.65 > 60.65

training made it possible to develop assessment criteria for
the level of strength training of armwrestlers of average
qualification (Table 2). Three levels of strength training are
determined: low (M - 0), high (M + 0) and medium - more
(M - 0), but less (M + 0).

Comparative analysis of the ratios of different levels of
strength training in this group of arm athletes allowed to de-
termine from 128 indicators of strength 14.84% (n = 19) low
level, 62.50 % medium (n = 80) and 22.66% high (n = 29) lev-
els (Table 3). Out of 16 athletes, only one participant in the
experiment performed all eight test exercises at a high level.
In all other athletes, the figures fluctuate in all three levels.

Table 3. Ratios of strength readiness levels of qualified armwrestling athletes (n = 16; M = 86.63)

Flexion of fingers Stretch witha Hook Bending the hand
Level hammer , un. % %
left right left right left right left right
low 3 3 2 3 1 3 2 2 19 14,84
medium 9 10 10 10 10 9 10 12 80 62,50
high 4 3 4 4 5 4 4 2 29 22,66
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The range of indicators of medium strength in this
group ranges from 19.30% to 28.34% and is 62.50% of the
total. This result proves that this indicator fully characterizes
the overall level of training of qualified arm athletes.

Discussion

Armwrestling refers to sports in which performance di-
rectly depends on the level of strength readiness, in particular,
the development of arm strength. It was confirmed that the
main predictions of success in hand wrestling include: muscle
development, physical strength, the value of conditional mo-
ments of strength of limb segments Podrihalo et al. (2020).
Strength fitness in many sports is used as criteria for assess-
ing the physical fitness of athletes (Burdukiewicz et al., 2018;
Karakurt & Aggon (2018). In armwrestling, according to Vo-
ronkov et al. (2014), the strength component is of decisive im-
portance in highly qualified athletes in competitive exercises.

Confirmed data based on the use of ergonomic ap-
proaches by the authors of Podrigalo et al. (2010) that high-
level armwrestlers have a significantly higher indicator of
hand strength, hand flexion, forearm muscle strength, arm
pronation and supination.

Kamayev et al. (2020, 2021) investigated model indi-
cators of armwrestlers of the highest qualification of three
weight categories: to 80 kg, from 80 to 100 kg and over
100 kg. So, at qualified armwrestlers of a weight category
from 80 to 100 kg power indicators of the right hand in com-
parison with data of the left are identical with data of highly
skilled, namely it is better, but less expressively. Thus, the
difference in highly qualified arm wrestlers was 12.47%, and
in the group of arm athletes we studied only 5.77%.

The studied athletes achieved higher results in the ex-
ercise of bending the hand, and highly qualified in the right
hook. This condition is not accidental. Given that the hook
exercise is of great importance in competitive activities, ath-
letes of medium level of qualification should provide in the
training program emphasis on the method of developing the
strength capabilities of the hook exercise.

The range of indicators of medium strength in the study
group is 62.50% of the total. This result proves that this in-
dicator fully characterizes the overall level of training of
athletes, because the highly qualified arm athletes weighing
from 80 to 100 kg, the number of indicators of the average
level of strength training was 65.50%.

Hand strength indicators are the most important in
hand wrestling. All athletes are characterized by high results
of hand power indices, and the higher the results of these
indices, the higher the success of competitive activity. Simi-
lar data are provided by Rovnaya et al. (2019). The results
of Akpina et al. (2013) also confirm that the indicators of
arm muscle strength is an important predictor of success in
armwrestling (Rovnaya et al., 2019).

Victory largely depends on the athlete’s ability to squeeze
the opponent’s hand as much as possible. This technique was
used by Iermakov et al. (2016) to predict success in martial arts.

Conclusions

The study made it possible to establish the features of
the levels of development of strength training of qualified
armwrestling athletes weighing from 80 to 100 kg. Model

indicators of strength training of qualified arm athletes are
also determined. The analysis revealed that the studied ath-
letes have an insufficient level of strength training and are
not fully realized in terms of strength capabilities (62.50%
of the average level of strength). It is obvious that athletes at
this stage of preparation need to pay maximum attention to
the development of strength indicators.
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BM3HAYEHHA MOAEJIbHUX MOKA3HUKIB n
OUIHOYHUX KPUTEPIIB CUTOBOI NIATOTOBJIEHOCTI
KBAJNIOIKOBAHUX CTYAEHTIB-APMPECTIJIEPIB

Omutpo beskoposaitamit'**“P, Oner Kamaep**®¢, Cranicnan

Bnacko'®P%, Jleonin ITmoTHnubkmit**®E, Ipuna CagoBcbka

1BD

'XapkiBcbK1IT HalliOHA/IbHUI YHIBepCHUTeT MicbKoro rocrnogapcTsa iMeni O. M. bekerosa
*XapkiBcbKa iep>kaBHa akafeMid Qi3NIHOI Ky/IbTypu
*XapkiBCcbKuil Hal[iOHAIBHNUII YHiBepCcUTeT OY/iBHUIITBA Ta apXUTEKTYPU

ABTOpCBHKMIT BKIAJ;: A — am3aitH gocnipkenHs; B — 36ip ganux; C - cratananis; D — migroroska pykomucy; E - 36ip komrtis

Pedepar. Crarts: 6 c., 3 Tabn., 1 puc., 23 mxepena.

MeTto10 KOCTifKeHHs Oy/10 BU3HAYCHHS MOJE/IbHNX I10-
Ka3HUKIB CMJIOBOI Ii/ITOTOB/IEHOCT] KBaihiKoBaHMX CTyZIEH-
TiB-CIIOPTCMEHIB 3 apMPECTIIIHIy BaroBoi Kareropii Big 80 mo
100 Kr y 4OTMPBOX CUJIOBMX BIIpaBax: 3STMHAHHA I1aJIblIiB, 3T1-
HaHHSA MOJIOTKOM, TaK Ta 3TMTHAHHS KUCTI.

Marepiamu Ta MeTOomM. Y [OCIiJ)KEHHI B350 y4acTb
16 xBasmiikoBaHMX CTYHAEHTIB-CIOPTCMEHIB 3 apMpPEeCTIiHTY

Baroro Bizg 80 1o 100 kr (M = 86,63 Kr), 7 CHOPTCMEHIB 3 SKUX €
yYYacHMKaMM HaljiOHa/JIbHMX YEMITIOHATIB YKpainu, 9 — mpuse-
pamu 3MaraHb 06acHoro piBHs. I1if 9ac JOCTiIKeHHs BU3HA-
YaJIy CUTIOBi ITOKa3HMKM y 4 3MarajnbHuX BrpaBax. [lokasaukn
CIIM Y BCIX TeCTOBMX BIIpaBaxX BMMipIOBaauCA B CTaTUYHO-
MY peXMMi eJIeKTPUYHUM TeH3oxMHamMoMeTpoM cepii FB5k
(ITonbia) 3 KmacoM TOYHOCTI 7o 100 1, AKuMit 3aKpiIIoBaBCcA
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Ha CIlelliaTbHOMY CTOJIi JI/I1 apMPECTIIiHTY 3a JOTIOMOTOIO CIIe-
Iia/IbHO BUTOTOBJIEHOTO 6104HOTO Mpunagy. CTBOpeHmit npu-
6op orprmas Ha3By «IIpuctpiit ARM1» (marent Ne 43082). ITix
Yac CTaTUCTUYHOTO aHali3y OyIu po3paxoBaHi Taki mapame-
Tpu: cepenne apupmernyre (M), cranpapTHe BigxmieHHs (0),
noxubxa perrpeseHTaTUBHOCTI (m) Ta KoedirieHT Bapianii (V).

PesynbraTu. AHani3 CMI0BUX MOXIMBOCTeT kBammidikoBa-
HUX CTY[EHTiB-apMPEeCT/IEPIB Ta MpPENCTaB/eHi MOMIE IXHbOI
CUJIOBOI HifITOTOBIEHOCTI JO3BOMMIN PO3pOOUTH Kpurepil
OIIiHIOBAaHH: PiBHA CUJIOBOI IiITOTOBIEHOCTI KBani(biKOBaHMX
CTyZleHTiB-apMpecTnepiB. Busnadeno Tpu piBHi cumoBoOi mif-
rotosjeHOCTi: HU3bKuit (M - o), Bucokuit (M + o) i cepexn-
Hilt - 6inp1nit (M - 0), ane merumit (M + o). ITopiBHsAIbHMIT
aHaJIi3 CIIBBiJHOLIEHHA Pi3HMUX PiBHIB CMIOBOI IATOTOBKA Y

iVl TPYIIi CHOPTCMEHIB 3 apDMPECTIIHTY JO3BO/IMB BU3HAYUTI
i3 128 mokasHukiB cunn 14,84 % (n = 19) HU3BKMIT piBeHbD,
62,50 % cepenHiit (n = 80) i 22,66 % Bucokuii (n = 29) piBHi.

BucHoBkmu. [JocmimkeHHs JO3BOMNMIO BCTAHOBUTU OCO-
O1MBOCTI PiBHIB PO3BUTKY CHJIOBOI Ii/irOTOB/IEHOCTI KBasIi-
(iKOBaHMX CTYJEHTIB-CIIOPTCMEHIB 3 apMpeCT/IiHIy Barow
Big 80 mo 100 kr. BusHayeHO MOMenbHI MOKa3HUKM CUIOBOIL
nigrorosneHocTi kBanidikoBaHUX apMpectiepis. AHami3 Bu-
ABUB, O IOCTiJ)KyBaHa IpyIa ClIOPTCMEHIB Ma€ HEJOCTAaTHI
PiBeHb CMIOBOI IiIFOTOBIEHOCTI Ta HE IMOBHICTIO pealisoBaHa
3a CIJIOBMMU MOX/MBOCTAMMU (62,50 % MOKa3HMKIB CepeHbO-
O piBHS CHN).

Knro4oBi cmoBa: apMcIIOpT, apMpPeCT/IiHT, CTyLeHT-apM-
pecTiepu, MOIENbHI XapaKTePUCTUKY, CUIOBi IIOKa3HUKM.
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