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1 Petrovi¢, I., & Stankovi¢, D. (2021). Manifestation of Laterality on Lower
Extremities in Athletes. In Stojilikovi¢, N. (Ed.), XXIll International Scientific
Conference ,FIS COMMUNICATIONS 2021 %in physical education, sport and M51

recreation”, Book of proceedings (pp. 56-61). Ni&: Faculty of Sport and Physical
Education. UDC 796.012:612.766

KoA foyaM, naTepanHoct ce mavmdectyje AOMUHAUK|OM jeaHe pyKe, CTONana, oKa, yxa.
MpucycTBo natepanHocTu, yapokosato cneundmurowhy jeaHOr cnopTa, Moske AOTNPUHETH
Pa3Bojy acumeTpuje mulmnhHe cHare yHyTap MUWUAHOr chcTema. Lnsb oBor cuctematckor
npernefaHor paja je NnpuKkyn/barbe U aHanm3sa HOBUjWX CTyAM]a O MaHudecTaumju
71aTePaHOCTH Ha [0OHbEe eKCTPEMUTETE KoL cnopTUcTa. KOHauHa aHanvaa obyxsaTuna je 22
cTyamje, uTo oa 2017, ao jyna 2021. BehuHa YR/BYHEHUX CTYAM|a NpaTiAa je pasanke
n3mehy A0HKX eKCTpemUTETa KO, CNopTUCTa OAPENMBALEM KUHETUUKMX U KMHEMATUUKIX
napameTapa, a jeaaH Aeo oapehusarbem cHare. Y ckopo C8aKOj rpyni cnopTosa, acumeTpuja
n3mehy exctpemurera noctoje. MNpenopyxe 3a Byayha uctpasmunsarsa cy ga ce dorycupajy Ha
MpOHanaxerbe y3poKa npesaneHuuje jedHe cTpaHe Tena u MoryhHOCTH HeHor
HeyTpanucarba.

In humans, laterality is manifested by the dominance of one hand, foot, eye, ear. Presence of
laterality, caused by the specificity of one sport, can contribute to the development of
asymmetry in muscular strength within the muscular system. The aim of this systematic
review is to collect and analyze recent studies of the manifestation of laterality on lower
extremities in athletes. The final analysis included 22 studies, namely between 2017 to July
2021. Most of the included studies followed differences between lower extremities in athletes
by determining kinetics and kinematics parameters, and one part by determining strength. in
almost each group of sports, asymmetries between extremities are found. Recommendations
for future research are to focus on finding causes of the prevalence of one side of the body
and possibilities of neutralizing it.

2 Petrovic, ., Amiridis, I. G. Kellis, E., & Stankovi¢, D. (2021). Dominance-induced Modifications
on Maxumal Force and Neural Activation of th Ankle Muscles. Facta Universitatis, Series: M24

Physical Education and Sport, 19(3) 271-283. doi:
https://doi.org/10.22190/FUPES211207027P

Unrm ose emnupujcke cryauje 6una je aa NPOLEHK pasauKe y 40MUHALMIK namehy
MaKCUManHe A0O6POBO/bHE KOHTPAKLUMjE A0HMX ekcTpemuteta (MVC) u Heypanne
akTuBaumje. [lBafecer akTUBHUX M AECHOHOMMUX UCIMTAHMKA {crapoct: 31,3 £ 9,5 roguHa,
BUCHHa: 178,2 £ 7,6 cm, TexuHa: 76,5 + 11,0 kg) usseno je 3 makcumande Aop3anHe
¢pnekcuje (DF) u nnaHTapHe dnekcuje (PF) nog 3 yrna ckodHor 3rnoba (75 °, 90°: aHaToMCKH
nonoxaj n 105°) WTo je oarosapano Kparkoj, cpearoj v U3gyKeHom munhy oAroBOpHOM
3a DF, W cynpoTHo, muwinhuma 0Aro60pHUM 3a U3BpLese PF, Enexktpomunorpaduja (EMG) je
KopuwheHa 33 NPOUEeHy akTUBHOCTU muwiuha ckouHor 3rnoba (tibialis anterior,
gastrocnemius medialis 1 soleus). Peayntati cy nokasanu HesHaTHe pasnuke usamehy norKux
BKCTpemMUTETa y ucnobasary MVC cune u aktusaunje EMG muwmha. MehyTum, McnosbeH je
CTAaTUCTUYKK 3HauajaH edekat yraa y ckourom 3r10by. Tokom DF, MVC cuna je 6una seha (p
< 0,05} u yray og 90° u 105° Hero u yray on 75° 33 obe Hore, Kao u Tokom PF, MVC cuna je
Buna seha (p < 0,05) y yray o4 75° 1 105° Hero o4 90° 3a obe Hore. Lrasuwe, Tokom DF v PF,
aktuBauunja EMG muwuha 6una je seha (p < 0,05) y yray oz 105° Hero y yrnosuma og 75° n
S0° 32 obe Hore. Pe3ayntaTi nokasyjy aa A0MUHaUM|a Huje Buna nosesaHa ca pasiuuyuTUm
HWBOMMa CUNe U HEYPA/IHE aKTUBALMjE TOKOM MaKCMManHe 406POBO/bHE KOHTPAKUuMje Y
MUWKhMa CKOYHOT 3rN06a. 3aK/byyeHo je Aa AOMMHAUM]A Hema YTULLEja Ha MaKCUManHy
Cuay v HeypanHsy akTuBaumjy kog muiiha ckouHor 3rnoba u Aa 6MN0 KaKBKU MeXaHW3IMU Kojn
AonpuHoce eGekTy AOMUHALM|E HACY €BUARHTHY Y OKBUPY OBOT EKCMEPUMEHTANHOT
npoToKoNa.

The purpose of the present empirical study was to assess the differences in dominance
between lower limb maximal voluntary contraction (MVC) and neural activation. Twenty
active and right-leg dominant (age: 31.3 + 9.5 years, height: 178.2 + 7.6 cm, weight: 76.5 *
11.0 kg) participants performed 3 maximal dorsal flexions (DF) and plantar flexions (PF) at 3




ankle angles (75°, 90°: anatomical position, and 105°) which corresponded to short,
intermediate and long lengths for DF muscles and the opposite for PF muscles.
Electromyography (EMG) was used to assess ankle muscle activity (tibialis anterior,
gastrocnemius medialis and soleus). The resuits showed non-significant differences between
lower limb MVC force and EMG-muscle activation. However, o significant main effect of the
angle was observed. During DF, the MVC force was greater {p < 0.05) at 90° and 105° than at
75° for both legs and during PF, the MVC force was greater (p<0.05) at 75° and 105° than at
90° for both legs. Moreover, during DF and PF, the EMG-muscle activation was greater (p <
0.05) at 105° than at 75° an 90° for both legs. The results indicate that dominance was not
associated with different levels of force and neural activation during maximal voluntary
contraction with the ankle muscles. it is concluded that dominance does not have an impact
on maximal strength and neural activation of the ankle muscles and any mechanisms that
contribute to the dominance effect were not evident within this experimental protocol.

3 Petrovi¢, I., Amiridis, A.G., Holobar, A., Trypidakis, G., Kellis, E., & Enoka, RM (2022). Leg
Dominance Does Not Influence Maximal Force, Force Steadiness, or Motor Unit Discharge
Characteristics. Medicine & Science in Sports & Exercise. (in print) doi:
10.1249/MSS.0000000000002921, IF=5.411
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UM/b Hauer McTpaxknBarea 6Mo je Aa ynopeanmo MakCumManHy Cuay, cTabuaHocT cuae u
KAPAKTEPUCTUKE NPAXKFbEra MOTOPHMX JeAKHIMLA Y Npearbem TMBKja HOM MUWKhY TOKOM
M3BPUIEHA KOHTPAKLM]a Ca A0P3UPNEKCOPUME AOMUHAHTHE U HEAOMMWHAHTHE HOTE MPH
HUCKUM A0 YMEPEHUM LW/baHUM CUIaMa U TPW Yrna CKoYHor 3rnoba. [saneceT maaanx
0Apacnnx ocoba M3BENO je MAaKCUMANHE n cyBMaKkcumanHe M30MeTpujcke KoHTpakumje (5,
10, 20, 40 v 60% makcumanne go6pPOBOBHE KOHTPAKUM]e, MVC) ca gop3ndnekcopuma
AOMUHAHTHE W HEAOMUHAHTHE HOTE Y TPU yria y CKOYHOM 3rn0by (75° = KpaTka AyuHa, 90°
= cpearba AyuHa, 105° = ayra aywumHa). CHUumaHm cy eNneKTpoMmnorpadCKm CUrHanu BUCOKe
rycture (EMG) ca npeatber Tubujantor muwuha obe Hore. MaKkcimanHa cuna (npoceywa 3a
AOMMHAHTHY: 182,9 £ 64,5 N; HegomuHaHTHy: 179,0 + 58,8 N) u NPOMEH/BUBOCT CHUNe,
KBaHTMUKOBAHE KAO anconyTHa (CTaHAapAHa AeBujaunja) U HOpManu3osaHe amnautyae
(koeduumjeHT Bapujaumje, CoV), Bune cy candne usmehy asa EKCTPEeMWUTETa Yy CBa TPM yraa
ckouHor 3rnoba (npoceuaH CoV 3a AOMMHaHTHY Hory: 1,5 £ 1,0%; HEQOMMHAHTHY: 1,7 +
1,3%). CoV 3a cuny y obe Hore ce cmarbMo ca 5 Ha 20% CoV cune, a 3aTum 6o y Nopacry Ha
40 1 60% MVC cune. EMG amnnnTyaa, cpegrba BpanHa Npamibersa MOTOPHWUX jeAnHMLE,
HOCT Npaxcibetba (MHTepBan namehy Wibaka) U BApUjabUAHOCT HeypanHOr NOKpeTa
(MPOMEHBUBOCT PUATPUPAHOT KyMYNATUBHOT HIU3a MOTORHMUX WH/baKa) BrUau CY CNMYHM
n3mehy Hory y TOKy M3Bperba cybmakcumanHmx KOHTPakumMja. MVC cuna u ctabunHoct
cune bune cy CAMuHe y OAHOCY Ha YrNoBe CKOYHOT 3r106a W unibaHe cune usmehy
AOMWHAHTHE U HEAOMUHAHTHE Hore. ATpMBYTH ¥ UMjoj Cy OCHOBM UAEHTUdUKALM]e
AOMWHAHTHE HOTe CamOU3jalltbaBarbe HUCY NOBE3aHM Ca KANALMTETOM CUAe MAKM KOHTPONOM
cune 3a muwnhe gopcudnexcopa, Hapem TOKOM U3OMETPUjCKIX KOHTpaKuuja.

The aim of our study was to compare maximal force, force steadiness, and discharge
characteristics of motor units in tibialis anterior during contractions with the dorsiflexors of
the dominant and non-dominant legs at low-to-moderate target forces and three ankle
angles. Twenty young adults performed maximal and submaximal isometric contractions (5,
10, 20, 40, and 60% of maximal voluntary contraction, MVC) with the dorsiflexors of the
dominant and non-dominant legs at three ankle angles (750 = short length, 900 =
intermediate length, 1050 = long length). High-density electromyographic (EMG) signals from
the tibialis anterior muscle of each leg were recorded. Maximal force (overage dominant:
182.9 £ 64.5 N; non-dominant: 179.0 # 58.8 N) and the fluctuations in force, quantified as
absolute (standard deviation) and normalized amplitudes (coefficient of variation, CoV), were
similar between the two legs across the three ankle angles (average CoV for dominant: 1.5 +
1.0%; non-dominant: 1.7 + 1.3 %). The CoV for force for both legs decreased from 5 to 20%
MVC force and then it plateaued at 40 and 60% MVC force. EMG amplitude, mean discharge
rate of motor units, discharge variability (interspike interval), and the variability in neural
drive (filtered cumulative spike train) were similar between the two legs across the
submaximal contractions. MVC force and force steadiness were similar across ankle angles
and target forces between the dominant and non-dominant legs. The attributes that underlie
the self-reported identification of o dominant leg were not associated with the force capacity
or the control of force for the dorsiflexor muscles, at least during isometric contractions.

HANOMEHA: ykonuko je kaHauaaT objasno suLle o4 3 paga, 404AaTH HOBE peacse v 0Baj AE0 AOKYMEHTa




UCNYHEHOCT YC/10BA 3A OAEPAHY JJIOKTOPCKE ANCEPTALIMIE
FULFILLMENT OF CONDITIONS FOR DEFENSE OF DOCTORAL DISSER_TA.TI_ON

KaHanaaTt ucnyrasa ycnose 3a oUgHy 1 0AbpaHy AOKTOPCKe AncepTalyje KOju cy npeaBuheHn 3aKoHoM o

Brcokom obpasoBsarby, CraTyTom YHusep3uTeta u CtatyTom dakyntera. AA HE
The candidate meets the conditions for evaluation and defense of the doctoral dissertation provided by the YES NO
Law on

AokTopcka ancepTaumja kKanamaata Meaxe Metposuh MPETCTaB/ba OPUTMHANHI HAYYHO-UCTPAMKMBAYKM Pag, ca AONPUHOCOM v
Hay4HO] 061aCcTU PUINYKO BacNUTarbe 1 CNOpPT. PeaynTaT NCTPaXUBALA M3HETW CY NPELIMIHO U NPErNeaHo, y3 NpumMeHy
CaBPEMEHIMX M 3AEKBATHYX HAYYHOUCTPAMMBAUKMX 1 CTATUCTUYKNX METOAA UCTPXKUBatLA. Ha OCHOBY A0OMjeHnX pesyaTaTa u
oArosapajyhe auckycuje, AOHETH Cy 3HaYajHU 3aK/by4LK. Peain308ano UCTPAKUBHE, KA0 OPUIMHANHN SONPUHOC HAYLM, NPYKa
CasHarba 0 1IaTepantoj LOMUHAHTHOCTH, NPOMEH/BUBOCTU MUWMAHE CUNe K aKTUBALM]M MOTOPHUX jeAMHULLE KO, YHUNATEPAAHUX U
BunetepanHunx cnopTosa.

The doctoral dissertation of the candidate lvana Petrovic represents an original scientific research work with a contribution in the
scientific field of Physical Education and Sports. The results of the research are presented precisely and clearly, with the application of
modern and adequate scientific research and statistical research methods. Based on the obtained results and the appropriate
discussion, significant conclusions were made. Realized research, as an original contribution of science, providing knowledge about
lateral dominance, variability of muscle force and activation of motor units in unilateral and bilateral sports.

BPELIHOBAHE ITOJEANHUX [IE/IOBA JOKTOPCKE ANCEPTALINIE
EVALUATION OF INDIVIDUAL PARTS OF THE DOCTORAL DISSERTATION

Kpatak onuc nojeanHux aenosa guceptaumje (2o 500 peuu)

Y YBOAY KaHAMAAT yKa3yje 4a je y /by/ACKOj NpUpoaM Aa ce Teno CacToju 04 NapHWUX OpraHa Yumja ynora je a Ha cavyaw HauMH,
CBOjUM CafejCTBOM MU 0ABOjEHO, PyHKUMOHMWY. KPO3 eBoNyUMjy YoBEKa, YOUEHO je na ce Kog, /byacke nonynauuje ucnosbasa
uspaxeHuje kopuwhere jeaHe cTpaxe Tena. Y oBom geny KaHanaar Aaje npeunsHe geduHUuMje natepante AOMUHAHTHOCTH,
NPOMEH/LUBOCTM MUWUhHE CuAe, HePBHOT cucTema, Bunatepante u yHWNaTepanHe cnopTose, Kao u muwoha notkoneHuue.
MNpukas u aHanusa focanalbuX UCTPAXKMBatLa ypaheHa je y nornassby MNpernes [40CaAalbMX UCTPAKUBaHA. MpukasaHo je u
aHaNM3MpaHo 95 UCTPaXKNBatbA KOja ce AMPEKTHO THYy Nnpobaema ncTpa)kusarba.

lpeameT 0BOr MCTPaXuBatba NPEACTAB/baAjy NaTepanHa 4OMM HEHTHOCT, NPOMEH/LUBOCT MULIMAHE CUNE U aKTUBALMja MOTOPHMX
jeAMHWLA KOA YHUNATEPANHUX U BUAaTepanHUX rpyna CNopToBa. Ha OCHOBY NOCTaB/LEHOT NPeAMEeTa UCTPAXKMBaHLA AeduHucaH je
OCHOBHM NPOBAEM 0BOT UCTPRXKMBAKLA T Cy MOCTAB/bEHA NUTakba Y BE3M Ca NaTepanHOM LOMUHAHTHOCTH, NPOMEH/BUBOCTH
MULWKMAHE CUe 1 aKTUBALM]U MOTOPHMX jeAMHNLE KOA yHWnatTepanHux u bunatepanHux rpyna cnoptosa.

KaHanaat npeunsHo aeduHuIle LM/b M 334aTKE UCTPAMKMBADA. Mpsu unsb je Aa ce yTBPAE PA3/MKe y KOHTPOAN MuwnhHe cune
n3mehy AOMUHAHTHOT M HEAOMMHAHTHOT fOHer EKCTPEMUTETA YHYTap rpyna yHUNaTepanHux u GunatepanHux cnopTosa; Apyru
UM/b je A3 ce yTBpAEe Pas/iuKe y aKTUBALM|M MOTOPHUX jearHuLa M3Mehy LOMUHAHTHOT U HEAOMMHAHTHOT AOH-Er eKcTpemMuTeTa
YHYTap rpyna yHunarepanuux u bunarepanHux cnoptosa; tpehu uusm je aa ce YTBPAE Pa3/INKe Y KOHTPOAU MULIMAHe cune m
aKTUBaUMj1 MOTOPHMX jeAnHMUA U3MeRy AOMUHAHTHOT M HEAOMUHAHTHOT AOH:Er ekcTpemuTeTa Usmehy yHunaTepanHux u
BunatepanHux rpyna cnoprosa; 4eTBpTH UM/b je Aa ce YTBPAE PasNvKe y KOHTPoAU muwmnhHe cune uamehy AoOMUHaHTHOr W
HEAOMMHAHTHOT A0HEr EKCTPEMMUTETA Y 3aBUCHOCTY 04 KAPAKTEPUCTUKA YHUNATEPANHUX U bunarepanuux cnoprosa; Metn uum je
Aa Ce YTBpAE Pas/auke y akTUBaLIMiN MOTOPHWX jeANHNULA M3MERY AOMMHAHTHOT U HEAOMMHAHTHOT ACHEr eKcTpemmuTeTa y
3a8MCHOCTM OA KAPaKTEPUCTMKA YHUIaTepanHux n bunatepantnx cnopTosa. Ha OCHOBY 0OBaKO AePUHUCAHMX LUM/bEBA NOCTAB/bEHU
Cy KOHKPETHM 3aaaum Koje je buno notpebHo peannszosaTy.

Y nornaesmy Xunotesde geduHucaro je 10 xunoresa.

Y nornasmwy Metog uctparunsarba AaTi Cy Nogaum o Y30PKY UCMIUTaHWKA Y KOjK je YK/byueHo 20 aKTUBHUX yYHWNaTtepanHux (15
TpKaya Ha ayre npyre U 5 6uunkancta) u 16 akTMBHUX BunatepanHux (8 oabojkawa, 7 ausava Terosa u 1 secnau) cnoprucra, MYLIKOT
nona. Y30pak MepHWUX MHCTPYMEHaTa YUHWUAM Cy TECTOBM 3a NPOLLEHY ONWTer NoKasaTtesba y30pka (5) 1 3a npoueHy ucnosseHe
MULIMAHE CUNe M aKTUBALM]Y MOTOPHUX jeAMHMLA (6). Mepere je peanu3osaHo vy NabopaTtopuju 3a HeypomexaHuky y Oacery 3a
$u3nYKO BacNMTakbe 1 CIOPTCKE Hayke y Cepy, YHuBepsuTeTa y ConyHy, Mpyka Kopuwherem HajcaBpemeHuje anapartype.
AUCKpUMKUHaUM]ja MOTOPHKX jeAMHULA M3BEAEHA je Y U3/N10r0BaHOM pexkumy ca npunaroheHom MATLAB wudpom koja je
YK/pYy4nBana nonyayromatusosaHu Convolution Kernel Compensation (CKC) anroputam. Osako aobujern nogaum obpahenn cy
ynoTpebom IBM SPSS codreepa (8ep3auja 26, IBM, Chicago). HopmanHocT auctpubyumje nosataka notehena je Wanupo-Bunkosum
(Shapiro-Wilk) Tectom. Cpearba speaHoCT + CTaHAapaHa AeBurjaumja M3padyHaTu cy 3a CBe u3nasHe Bapwujabne. Pe3nuke y KOHTPOAM
MUWKAHE Cune M aKTMBALM]M MOTOPHMX jeAMHMLA aHann3upaHe cy jeAHopaKTOPCKOM YHUBAPMjaHTHOM aHaAU30M BapujaHce
NOHOB/LEHNX Mepetba ca boHdepoHujesnm noct xok (Bonferroni post hoc) Tectom 3a nouuparbe CTaTUCTUYKE 3HaYajHOCTH.

Y nornassby Pesyntatu TekcTyanHo u tabenapHo nprKasaHu cy AobujeHn pesyntatu Koju cy pacnopeheny y 11 noTnornasma.

Y [lnckycujn Kanampat auckytyje nobujeHe pesyntate o NatepanHoj AOMUHAHTHOCTM U NPOMEH/BUBOCTM MUWKUhHE cune u
AKTUBAELM]W MOTOPHKX jeANHULA Y AOHUM EKCTRPEMNUTETUMA KOZ BunatepanHux U yHUNaTepanHWUX rpyna cnopTosa U Ha ajexsaTaH
HauuH nosoauM y Besy AobKjeHe pesynTaTe ca pesynTaTuma Apyrux cTyauja u Aaje HeonxoaHa objawmersa.

Y Nornae/by 3ak/byyak, Ha OCHOBY PE3Y/TaTa U ANCKYCHje, AeNMMUUHO cy npuxsaheHe xunotese X4, X5, X6, X7, X8, X9 1 X10 OOK ¢y
xunotese X1, X2 u X3 y noTnyHocTH onbadeHe.

¥ nornassby Lintupana autepatypa HaseaeHo je 236 pedepeHuu Koje ce T4y npobaema u npegmera Koju ce UCTpaxyje.

¥ Mpunory cy rpaduukmn npukasaHe amctpubyumje nogartaxa.

In the introduction, the candidate points out that it is in human nature for the body to consist of paired organs whose role is to




function in a similar way, by their cooperation or separately. Through the evolution of man, it has been noticed that in the human
population there is a more pronounced use of one side of the body. In this part, the candidate gives precise definitions of lateral
dominance, variability of muscle strength, nervous system, bilateral and unilateral sports, as well as lower leg muscle.

The review and analysis of previous research was done in the chapter Overview of previous research. 95 researches that are directly
related to the research problem are presented and analyzed.

The subject of this research is lateral dominance, variability of muscle force and activation of motor units in unilateral and bilateral
sports groups. Based on the set subject of the research, the basic problem of this research was defined, where questions were asked
regarding lateral dominance, variability of muscle force and activation of motor units in unilateral and bilateral groups of sports.
The candidate precisely defines the goal and tasks of the research. The first goal is to determine the differences in muscle force
control between the dominant and non-dominant lower extremities within the groups of unilateral and bilateral sports; the second
goal is to determine the differences in motor unit activation between the dominant and non-dominant lower extremities within the
groups of unilateral and bilateral sports; the third goal is to identify differences in muscle force control and motor unit activation
between the dominant and non-dominant lower extremities between unilateral and bilateral sports groups; the fourth goal is to
determine the differences in muscle force control between the dominant and non-dominant lower extremities depending on the
characteristics of unilateral and bilateral sports; The fifth goal is to determine the differences in motor unit activation between the
dominant and non-dominant lower extremities depending on the characteristics of unilateral and bilateral sports. On the basis of
such defined goals, specific tasks were set that needed to be realized.

In the chapter Hypotheses, 10 hypotheses are defined.

The chapter Research Method provides data on a sample of respondents that includes 20 active unilateral (15 long-distance runners
and 5 cyclists) and 16 active bilateral (8 voileyball, 7 weightlifters and 1 rower) male athletes. The sample of measuring instruments
consisted of tests for the assessment of the general indicator of the sample (5) and for the assessment of the expressed muscular
force and activation of motor units (6). The measurement was realized in the Laboratory of Neuromechanics in the Department of
Physical Education and Sports Sciences in Serres, University of Thessaloniki, Greece, using the most modern equipment.
Discrimination of motor units was performed in a logged-out mode with a customized MATLAB code that included a semi-automated
Convolution Kernel Compensation (CKC) algorithm. The data obtained in this way were processed using IBM SPSS software (version
26, IBM, Chicago). The normality of the data distribution was confirmed by the Shapiro-Wilk test. Mean # standard deviation was
calculated for all output variables. Differences in muscle force control and motor unit activation were analyzed by one-factor
univariate analysis of variance of repeated measurements with the Bonferroni post hoc test to locate statistical significance.

In the chapter Results, the obtained results are presented textually and tabularly, which are divided into 11 subchapters.

In the Discussion, the candidate discusses the obtained results on lateral dominance and variability of muscle force and activation of
motor units in the lower extremities in bilateral and unilateral Sports groups and adequately connects the obtained results with the
results of other studies and provides necessary explanations.

In the chapter Conclusion, based on the results and discussion, hypotheses H4, H5, HE, H7, H8, H9 and H10 are partially accepted,
while hypotheses H1, H2 and H3 are completely rejected.

The chapter Cited literature contains 236 references concerning the problems and subjects that are being researched.

The appendix graphically shows the distributions of data.

BPEZHOBAHbE PE3Y/ITATA [JOKTOPCKE JUCEPTALIVIE
EVALUATION OF DOCTORAL DISSERTATION RESULTS

HuB0O ocTBapUBatba NOCTaB/bEHMX UM/bEBA M3 NPUjaBe AOKTOPCKE Aavceptauuje (do 200 peyu)

Ha ocHosy aeduHMcaHnx u NoCTaB/bEHNX UM/bEBa U 3a4aTaKa, Kao 1 npasuaHUm AeduHucarem npegmera u npobnema
NCTPakMBatba, NOCTaB/LEHUM XMNOTe3ama, 0BMjeHM Pe3yNTaTH NOKasanu cy Aa Huje yTBpheHa CTaTUCTUYKM 3Ha4ajHa pasnukay
KOHTPONW MUWKhHE Cune n3MeNy JOMUHAHTHOT M HeOMUHATHOT AOHEr EKCTpeMKTeTa KoJ YHUnaTepanHe u Bunatepante rpyne
CNOPTUCTA KAO0 Wy aKTMBALM]M MOTOPHUX jeAnHMLA M3Mehy 4OMMHAHTHOr M HeAOMMHATHOT AOHEr eKCTPEMUTETA KOg,
yHUnaTepanHe rpyne cnopTucra. YTepheHa je 3HayajHa pasnuka y npouecHum spegHocTMma Bapujabne cpeatbe GpavHe NpaHberba
MOTOPHE jeIMHULE W UCNO/beHe MuwuhHe cune namehy A0MUHAHTHOT U HEAOMUHATHOT OOHEr eKCTpemuTeTa Kog bunatepante
rpyne cnopTucTa. MocToju U CTaTMCTUUKK 3HaYajHe pas/inKe y ceum Bapujabnama Koje aedbuHUWwy KoHTpony muwuhHe cune uamehy
yHUnaTepanHux u bunarepanHinx rpyna cnoptucra. YrepheHe cy pasauke y anconyTHoj BpeaHocTH mehyumnyacHor uHTepsana
MOTOpHe jeAAMHULE U CPeAr0] GP3UHM Npaiberba MOTOPHE jeduHULEe n3mehy IOMUHAHTHOT M HELOMMHATHOT A0Her
ekcTpemuTeTa u3mehy yrunatepaninx u 6unatepanHiux rpyna cnoptucra. MocToju U cTaTucTUYKK 3HauajHa pa3NnKa y anconyTHoj
CHNIA Y 33BUCHOCTM O KAPAKTEPHUCTUKA YHMNATEPANHOT CNOPTA, Kao M Y PENaTUBHO] M anconyTHOj cunu Y 3aBMCHOCTU 0,
KapakTepucTUka BunatepanHor cnopTa. YTBpHeHe cy pasauke y anconyTHoj BPeAHOCTH MefyMmnyncHOr MHTEpBaNa MOTOpPHE
jeanHULe M cpear0j BP3MHK Npaxtberba MOTOPHE jeanHuLEe U3MeNy LOMUHAHTHOT U HEAOMMHATHOT O Er eKCTPEMUTETA y
33BUCHOCTU OA KAPAKTEPUCTHKA YHUNATEPANHOT CNOPTA KA0 M y CPeArb0] BP3UHN Npaibersa MOTOPHE jeauHULe Y 33aBMCHOCTH 0/,
KapaKkTepucTuka BunatepanHor cnopra.

Based on defined and set goals and objectives, as well as the correct definition of subjects and research problems, set hypotheses,
the results showed that no statistically significant difference in muscle force control between dominant and non-dominant lower

J extremity in unilateral and bilateral groups of athletes and in activation of motor units between the dominant and non-dominant
lower extremities in the unilateral group of athletes. A significant difference in the process values of the variable speed of motor unit
discharge and expressed muscle force between the dominant and non - dominant lower extremity was found in a bilateral group of
athletes. There are also statistically significant differences in all variables that define muscle force control between unilateral and
bilateral groups of athletes. Differences in the absolute value of the interspike interval of the motor unit and the average speed of
discharge of the mator unit between the dominant and non - dominant lower extremity between unilateral and bilateral groups of




athletes were determined. There is also a statistically significant difference in absolute strength depending on the characteristics of
unilateral sport, as well as in relative and absolute strength depending on the characteristics of bilateral sport. Differences in the
absolute value of the interpulse interval of the motor unit and the average discharge rate of the motor unit between the dominant
and non-dominant lower extremity depending on the characteristics of unilateral sport and the mean discharge rate of the motor
unit depending on the characteristics of bilateral sport.

BpeaHoBakbe 3HaYaja v Hay4yHor A40oNpUHOCa pesynTtaTa gucepTtaumje (do 200 peyu)

Pasnvkom y MPOMEH/BUBOCTM MUWKAHE CUAE M aKTMBALM]M MOTOPHMX jeAUHMLUA Y A0HMM EKCTPEMUTETUMA KO GUAaTepasHux 1
yHWNaTepanHux rpyna cnoptosa 6asuo ce jako manu 6poj uctpakusarba. Takohe, 6poj ucnutaHuka je 61O Manu unu Huje
0byxBatao pasnuuuTe rpyne cnopTosa. PesyntaTi 0BOr MCTpaXKMBatkba Cy NPYXKMAA HOBA CasHarba U MHGOopPMaLMje 0 aKTUBaLMUU
MOTOPHUX jeAMHIULA, KA0 M PasinumM y NPOMEH/BUBOCTU MUWKMhHE cuae u3mehy fomUX eKcTpeMuTeTa Kog cnopTucra. C 063upom
£a cy yTepheHe CTaTUCTUYKK 3HaYajaHe pasaunke y nojeauHum sapujabnama koje AeduHULWY KOHTPOAY MUWKMAHE CUNe M aKTUBALM]Y
MOTOPHWX jeAuHNLE 3mehy AOMUHAHTHOT M HEJOMWHAHTHOT A0HEr eCKTPEMUTETa KO yHUAaTepanHe v BunatepantHe rpyne
CNOPTHCTA, YNOTNYHaBajy Ce TeOPMjCKa casHarba 0 yTuuajy CNS-a Ha KOHTPONY MOKPEeTa, KA0 U TO A3 /U je NPOMEH/BUBOCT Y
MULWUPHO]j CMU NOA YTULAjeM TPEHAMXKHWMX NPOLEca UK HeypanHe KOHTpoe Kog BunatepanHux M yHUnaTepanHux rpyna cnoprosa.
Pesynrtat mory nomohu TpeHepuma y oapehusarby AOMHUHAHTHE CTPaHE A0 Eer ECKTPEMUTETAE M MPUMEHMUTU Y TPEHAMKHEe npouece
Kako 6u ce nobo/mwane cnocobHOCTM Mrpaya Aa noAajeAHako M3BoAe NOKpeT y 06a npasua UAKM NpM agexksaTtHom u3bopy nosuumja
33 CBOje urpade y nojeauH1Wm cnopToBuma. Jow, NpeAoMUHaHTHO Kopulwhetbe jegHe CTPaHe Tela MOKE Y3POKOBaTH GYHKLMOHANHY
fedbopmaunjy, Te je npahersem muwmhHe akTUBHOCTH M3mehy ekcTpemuTtera moryhe yountn gepopmuTeTe 1 NpaBoBpemMeHo
KOPMroBaTH TPEHaMHWM npouecom. Mopes 0Bora, pe3yataTh UCTPaXKUBaHa MOry NOC/NYXWUTH Kao OCHOBA 3a Byayha UcTpakueakba
Koja he MepUTU NPOMEH/BUBOCT MULIMAHE CUAe M aKTUBALW]Y MOTOPHUX jeAIMHULLA 1 KO, APYTMX CNOPTOBA M MULIMAHMX rpyna.

The difference in the variability of the muscle force and the activation of motor units in lower extremities in bilateral and unilateral
group of sports were the topic of research in very little number of research. Also, the number of participants was not sufficient or it
did not include different groups of sports. The results of this research provide a new knowledge and information on the activation of
MU, as well as the difference in the muscle force variation between lower extremities among athletes. Given that statistically
significant differences were found in certain variables that define the control of muscle force and activation of motor units between
the dominant and non-dominant lower extremity in unilateral and bilateral groups of athletes, it is expanded the theoretical
knowledge of the CNS influence on movement control, and whether the force variability influenced by the training process or neural
control in bilateral and unilateral group of sports. The results can help trainers in determining the dominant side of the lower
extremity and apply them in the training process to improve the ability of players to equally move in both directions or help them
decide on an appropriate selection of the positions for their players in certain sports. Also, the predominant use of one side of the
body can cause functional deformity, thus by monitoring muscle activity between the extremities, it is possible to detect deformities
and correct them in a timely manner through the training process. In addition, the results of the research can subserve as a basis for
future research that will follow the force variability and the activation of motor units in other sports and muscle groups.

OueHa caMoCTaNHOCTM Hay4yHOor paga KaHguaara (do 100 peyu)

HasefeHo UCTpaXKMBatrbe NPeacTas/ba OPUIMHAMHO U CAMOCTANHO HAYYHOUCTPAKUBAYKO 4eN0. AKTyenHOCT npobiema Koju ce
UCTPayje peann3osaHo je Kpo3 aleKBaTHMU Y30paK MCMUTaHWKa, 043bMPOM aAeKBATHUX MEPHMX MHCTPYMEHaTa, HauuHa
cnposohetba UCTpaKMBakba M CcTaTUCTUYKOM 06pasom nogartaka. McTparusarse je NoTBpAK/Io 480 NPEeTnoCTaBKW,a Pesy/aTaTy cy
MOKa3anu Aa pas3/inka y KOHTPoAu muwmhHe cune nsmehy norux eKCTPEMUTETA KOA 34paBUX CNOPTUCTa He NocToju. MocToju
TEHAEHUM[A Aa Ce TPEHAKHUM NPOLECOM MOXE YTULATH Ha Apyrayuje aenoearbe HeypanHe KoHTpone CNS-a usmehy ekctpemurera
Yy CNOPTOBMMaA Ca HarnaweHum Kopuwherem jegHe cTpaHe Tena. Takohe, pe3ynTaTi cy NoKasanu 4a 3axXTesn cneumpuyHoCcTH
CNopTa YTUYY Ha NPOMEHY Y KOHTpOAM MULWhHE cune n HeypoKoHTpoau CNS-a.

This research is an original and independent scientific research work. The topicality of the problem being researched was realized
through an adequate sample of participants, by selecting appropriate measuring instruments, methods of conducting research and
statistical data processing. The research confirmed some of the assumptions, and the results showed that there is no difference in
the control of muscle strength between the lower extremities in healthy athletes. There is a tendency that the training process may
influence the different effects of neural control of the CNS between the extremities in sports with an emphasis on the use of one side
of the body. Also, the results showed that the requirements of the specifics of sports affect the change in the control of muscle

strength and neurocontrol of the CNS.
: 3AK/bYYAK (ao 100 peun)
CONCLUSION (up to 100 words)

[okTopcka auceptauuja JlatepanHa 4OMUHAHTHOCT, NPOMEHBUMBOCT MULLIMAHE CUNe U aKTMBALLMja MOTOPHUX jeAUHULLA KOL,
yHUNaTepanHux u bunatepanHux cnoptosa” MeaHe MNeTposuh npeacTas/ba OPUrMHANHO HAYHHO-UCTPAKMBAYKO aeno, ypaheHo no
CBMM METOAONOWKUM CTAHAAPAMMA U NPUHLKMMA M3PaAE HayYHMX UCTPaXKKBarea y 061acTy GU3nUKOr BacnuTara v cnopTa.
NobujeHn pe3ynTaTv Aajy A0NPUHOC Pa3BOjy HayKe Kako Yy TEOPHjCKOM TaKo U Y MPaKTUHHOM CMUCAY Y Hay4Hoj o6nacTu GuUsnyko
BacnuTarbe U CnopT.

Ha ocHOBY npeaxoAHO HaBeAeHOr, Komucuja jeagHOrnacHo npeanaxe HactasHo-HayyHom Behy PakynTeta cnopTta v GusnyKor
BacnuTarba YHUBEp3uTeTa y Hully, 43 NpUxBaTh NO3UTUBHY OLEHy ypahieHe JOKTOpPCKe aucepTauuje kaHanaarta Meane Metpoeuh u
0406pu HeHy jaBHy oabpaHy.

lvana Petrovic's doctoral dissertation "Lateral dominance, variability of muscle force and activation of motor units in unilateral and
bilateral sports" is an original scientific research work, done according to all methodological standards and principles of scientific
research in the field of physical education and sports. The obtained results contribute to the development of science in both
theoretical and practical terms in the scientific field of physical education and sports.
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