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1. MinJoon Ji.
2 . Central Fatigue
3 . Peripheral Fatigue
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1. Firing frequency
2 . Excitation-contraction coupling
3 . Firing rate
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1. Center of mass
2. Contractile

3. Micro trauma
4. Bullock-Saxton
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1. Raw EMG signals
2. Full- wave rectified
3. High-pass filter



‘VQ9QLH~.»L1 9 )LQ.) Al S)Lo..fa A 5}30 “5&})5 u.‘o Y

wudls delol a il oo B0 JBlas g 09y aiwe) Jas 1 5YL o lasbinl Gl sl ¥ sgdledy Kl L
(YR) 0 i 5 L s odlas colled g5, A lyieay

Oas 51 o e lp cadled g8 Olos 5 ey b L Aty 955 0 (o) (e SMBT Ge
s 5aSles el 9938 (e 3 09031 m 5 09031 00 EDLae SISy e (sl b Eod g Aslone
b aid)S ls s alae ol Sudlid 9,0 Gloj plored LSS aw (b edled 9,8 e

Yo 855 SPSS 58l 5l osliasl b Lidgdy ol 55 W yeiie (6,503l 5l sdslassay cledbl
i 3031 5 Guilyly 5IUT gasl 51wl Jelodigay iz (blinul  ivogi Lol 5l ool b
o Glp s eoliul (g3l al>se e sl OMae colld ggyd oy Alie lp Sy
755 L ogel 5l saslom 5 osesliter 5o addllae 5y5e SBlas clad SRT ol DS
3510 L sl b 5SS ST L /A0 b il yols imgdy 4 3 6 ,lolins gl i ooliciul

G sbaidl g s
Sldigel K Sy mli s o855 Al 4 by e Sledbl o S yiagyg 25T sla Shs lol o
o33l 3l osls miiei (39 (srmb oy p ssbiieds e () Jg02) Cenl oad 53 Gios
30 Odae eudled el ley o aools 29 oS ol gl o903 ox! b s eolatwl Syg,0ls

O [+ 0) og (b G905l 5 O30yl

09,5 (S JSTgy glid 5 o)y sl 4 bgy o oMbl Sy gy g il ladeiuo ) Jgur
8 1ol G ol & (1 Silao tandllne 5590

FSlas JSlos> 3 jlasliw! B il £ Kl (a>1g) yuiio
Y Y. YAINYEVYP (W) o
VYO Vg \EE/AYED) - - (o) a8
e fA INEIZES7AN (p55%5) 03
V) ¢ YAYEV/VD (JWo) (o) 9 dsles
VYoo \RYARS \RIANE (a38) Cews o ) 006 s (o
Y/ va/. . V4/59£+ /AD (48:89) (s SS9 (IS 0L

1 Y VAV 4704 S 550 ol




Y e e 5l oasie (B ,Sg1log iUl Collad g9k 5 6K (60, Shos (Soous 3l

5o Dlae cdled gg,0 Gloy o 1) ghleboe BT b g LT o051 5l Lol =
5 03o3lter o oo GLad 55 (S5 (ol Ggeil (P Sele e 0) oo lad yge3lm 5 g5l
Mae jl gy P Se1+0) (syboline jsbay ugde ugislS 5 sV gty Odlae 505l

() 5lo903) wloo S codlad &y £5,0 pg,Lng) ugilolsS 5 (bl 55 )|

0903 om 9 0903l Gl 58 OMas ad Jlad (5931 Yyl ges

0 ylae YS!
(F) cplemt 39350 (1) 09 jlong) gl joly (1) Lpgaiie (yonTal o(1) pop RS (gl 2

BTV -
1
Y — = oo

-150 -130 -110 -90 -70 -50 -30 -10

-150 -130 =110 =90 =70 =50 -30 -10
Wilas Codlnd £g530% leg




1YAF bewsl 9 4le0 o 3 Loy A 5,90 (339 b

F

dlac B Q‘)""A U"‘ Lol .o)la S99 [(» =+/+YY) U“‘?‘i‘y Q“‘ﬁj"ﬁ)’ 9 P=-/-Y) OV u..\yyf «(P

(Y Jog03 5 ¥ Jg9m) Canasd lsline (P =+/YAY) (bl g5 )|

590 ae 30 (1903 9 5903 it oo gl (i oliiods (293 T (y905T LS Y Jgur

axdlo
@b.w 2’ 5
-J laslaw! Bl il + -l
. T _ Syl sl E Sl b .
6)|6L~&0 ‘5‘>|)| Q ) ]
VAN V/AYA X -O0f/aaEVY/FY o9l bl 555 )|
5+ [FFEVVIAD 595y
ks ve. 'y —80/- ) 1/04 93l e osilylsS
R ATARERTEAT Q}o)‘iw 9,leog)
Jovy YEVY \y SVVYAYEVEYE 5995 Gl VT
YAV 55l s

11782

-115.15

-150 -140 -120 -100 -B0 -60 A0 g ]

il g
g Y oY agtis e

G T ..o il
. g N ;s eyl S
060 T S

-168 -148 -1 -ioo -0 G0 -0 -0 L]

S 3l o g b OMlae cudled duslin .Y Hlogos



£o e DA | i (5 g9 log ySIl Cdled £9 50 g oI (g0 ySboe (Siws ST

& 4 g S
ool alae ) At 0 90 G955 g (2l jo (Das - (as gl 3 2l (o9 (S
V) ol (53559 ol L slagle; ;5 ogarar (235y5 Slaaems] 5l ol g5y Jols o5
S e i) 5 SLos plail 4 (GBS plail 5l g JUEST Jdor s (635 5 SDLae (A
655 o Jle sl )38 b Sl plail o Sles 0l o (St dn 0 45 dies Gy
JB3g)8 dmio 3 (b DS (93,5 Jie 4 o, Tl SMlae (S end 4 g )03 )0 0
ed Gl ams e ¢ ambo (al 5o a5 | e g5y Wisiie el (nl 45 S55 o i
& ke 5 Gl O @ 0 5 M (il Sllegi b ablie 4 08 ) ans sle STl
clld p wlgioe JlouSon Jolan ;o PSTL s < Glgs oo olol cnl 52 (1 T4) S
sl 85T s odlas

S 3l e o5ae ol ol ESlae b Jlab ssS by pgas s pol> o gl
ol ol Jld aleal 855 )1 5 po)lees) ugiliolsS cugae ol (oS usEan <SS L
315095 yllae jsba (g wgislS g sV (e Mlas (S 5l iy o5 L
ey s lolian sl Lol (P =<+ + + ) wiad Jlad cyalel 555 | 5 psyleng) wsilolsS dliae
P =-IYYF) bl )55, L po)leogd (ool )olsS 5 (P =2/30Y) (wge (wgiolS b (sSSY (w929
ORI RO,

S)ly egte gl Alae il oS 55 Sjge cnl 4 SMlas pad Jlb 55Tl (geilm 5
ol 50l b ol 555l 5 e leng) wgilolsS (wgSY Gugtign Ae aslol yo g ud Jee
ooplols A Cand usSY estisn 5 e epislS Odas ln el Sl Gl
09590 b egde (glS IMae (oo Lol (B = [0 0 0) Cesl ooy jloline (nlewl 9351 g g L)
S9zy syloline Dolis (B =+/VF ) (ubeal gl b po)legd ugilolsS 9 (P =+/PVA) (gSY

St ol 5| e 45 48 oanlie S 5 a5 i SMae Collsb b5 ogas
oogee opiglS (P =00 F7) pgliegd GugiliolsS IMae cllad g9h ey 5o (s)lobie gl
Ol oSl dlas (6l Gliee cnl Ll Sl S92y (B =02 VY) (ugSSY (wggn 9 (B =2/ )

d cpl s Jd by (Kiws Jlasl 1 G o5 Cansline oy gl ol 090 jlolae (P =+/YAY)



“"i?umb 9 )Le‘.j Al 5}'.0..2} A 5}3.} “5&})5 u.lo (¢4

Sz a5 ool yloj 3l Sogy |y Ollae (ul (635 0 cras pim gy 1wl Al LalS alac
yol> iz )0 daslllas 0,50 A ol Jlad Jog) 4 az gl b .Cawl 48,5 Cans @ o,lai 092
3950 F b el yiii ol Sy o8 (Sis (o 50§35 0 (e s SIS Ol o0
P s obls Shes (Sies g 0 (TY) 0 pSslr Jolie jo ol g8y 51 G
S U el 50 i Saimo i o5 25 e bl W (5 > (19,80 680,20
el S By Wlgioe (5 0958 50 Sl (] OA) Sl (eli3ed 5 (ol ol yo
FE G b i (i 0 (YV) 05 oo ae Jabo (sl BTG sl a5l 58 (sulo>
059l S b 33 48 lfin |, b o Sl JanllpSe o p (Kt 5 ) MKen 5 ' guSx
SHae Jodl pSe Gloj (S 5l o ol Glis @l K0S (o p Hiddior 9)tg, LimslySl
P> SMae (nl (g S ool )loline (SRS (g osBan 3 00V estsn) JWsn
09,5 5 Osailom > Slld g, ploj oS SlaisTa g oo Jlb 5355 g2 5 JSS 055 50
g2 03,8 Iy Serte alidhee Jlez U aw (Sad 055 )3 9 4l o 5 UL S0 S
o5 ] Lyl il o ko 31 Colos gl olie al8T K2 51 oy ol ol ol
e oogielS dlde ol ends pyliegd (wglyolsS dlae (TY) Wi Gl (penl 4 &b
2lp s ShEs gt 5l oS astes JUg b dxis )5 a5 5 (X gl oS > el slaoans S
Ol aisS o S8y JUg 8 dmio jo Sz plusl oo )ly Jb g 00 cdidlone (B (slag
M W)l o) 5 D8 gt (il Clidlxe )3 cogen jlomn B (gndge jobar SDLas ()
Gz 9 ST s (BT 0)a8 oS el se rge e ugialS dlas o Shee p3 LS
el STl jo Sl (g9, adg g oy Gleil sy J5uS (YF) 0985 w2l 8 o, (21>
Jess 22 & Jlaa 350 St Gl ol sy o) 5o lssl GaSTol s (Jols (252 5 b
O Sgbee sl Jeolie )5 (IS lee izt o Sles p3 DS jop crge 5 oad Jite
eSlae 50 Mgy clas (T+ o) ols anlys 3 iyl Condge o |, Slio phul i
2 095 Syl LA @b Sl Gl lS oS weld b aS aia b e Juade 550l Lol
5 alas (ol JaallpoSe (le; (0VF) S (o cliblone (2 ) ol 2l ) b e 5 o JUd 8 Ao

O N B B O N N SR UIY 37 L RTILYY L g I SO GV SN R N P R g

1. Nicole D. Jackson



Y Mg I s 5T log iUl Cllad 90 3 691 (60,5 hos Siws il

JEig s i o oS Jue Shas (Kius J| G w0l Gl @l a5 jsboles (FT) WIS
wB,5 st 4y F0g5 (5l jsbay (psles ugil)olsS g egde (egolS (esSSY wsSen)
S SS9 33 (Sla sdgul) oadoslital 4,6 gg sl (Sow alins ool Jdo S aad
Sondg Wb b g o SMae (sages 62553 pogdle &5 > Gl Gl pliady 4512 il ol
Sl o Wlgh oo Comdg (pl LSS aS all andls HaSTal camdg ofy g asls LD
a8l Slae (pl S 4y 0adolml (ras Gy Joged AT 50 9 950mb (e slaolg
B 50 egde gislS Al colled (581 o st g DMas ol L oy Kos Jds ()
adls s e (S Lulyd o (25 slaslinl Sogy (uils AL g ) 2o

GlaigSay (Sws 5l Mlas ol Jlad (ol ol asie pol> G )0 aSaisS Gles
@ o% bl @ gl |y ole cnl ol Jd SMlas plo Sl S Gugrde GugislS dlae a5 5g
Ao (pl 4 o2 e Oliasg )0 aST e il bag e (s by o ol ol yal 5l eolail
G5 L a5l oy 5] ooy el (S 5l e s 4 Line il s sl o oL
VAXR) 0,00 (635 o (miat prmesms (3o ird 5 sl SNl ialidl o e E5liae codlad

Jolss L 6l (25 Sgliie lagsilyial i eolinul Bl (X 5 b e wMas (e Jolas
S8 Slags 50 i Wy Sy |y 5 sl il p (Find 86 0 o ol 3, o
2B G cllag Ja8 5 oLl ol p (35 5 (86 Hlas —cae (Sius ol ey
OS]z Dk 9 (5552 lagsliil 10yl Arwgts (635 p0 (orae plnw 9 OIS (o0
&3 Jlzealy odlae sl g, el S L wlalST 608 azilizy wiiS oo ol 1) cdelogzges
oLl gy odlae ates 313 Wgd o Joe 8y 095 S0 b puile, Bl 4 jslaien,
Jus dlae Jldea 25 Gl g anb 59,5 Sees @b 5l wole Sl Segy s>
o Jlaws SMae e Jle S lae (Sid sy o0 Sl I 00l b (TF) 0S5 (o
(D) 99 0 (S Lumdg J 7S o S 59

olpls Cad g5l OMae el iSlae 4 Say Caxsy 5SS @l ole bull o
S Candg L 6l 5l 9590 (5950 ¢ S slaasly Gl L Wisiee 635 50 (ras pe
o Jols 5o ()5 (555 o g el oalian] )l 0 a5 Slej S al b S Lz 0 )



“"i?umb 9 )Le‘.j Al 5}'.0..2} A 5}30 “5&})5 u.‘o fA

S Sl Wl B og i ca 0sbis B 635 50 sras pis sTr Ol 5 b @e 59 2 5l 0! Sl
6)J‘)Mn| )l (G500 00 g 6;).0 OHac u.».ﬁ; Cods> 0 Lg)s).a as W J.)Lo.: ‘;Aap
Dgdiee yuden Ol

el 550 s ] b 5 o st DL 05,5 o b 2l 3 3 o5 Lo
uL‘L».GJU \)s.wtsn QLQ,«.“HJ B)L)"‘)‘ | °°9’~J ‘;ﬂ-ﬁd’ 9 w‘,....ul .‘ml}w B ‘5».».945 6&6)4‘]».“4‘
510 s oee Gl (gmp 4 00

@l s S A

Ol gh oo 488 Ceds 4 Sr e DMac s plinay a5 ol lis Lol Gadsd gl
&S oo Jolie 5l oww] lali jo wilgn i Solel g olae 5l S 8o LB
saspliml gog; oulss 12 L plgoe 1) pol> Gaio p3 OMae (ud b 509 (imen

ol g e Siws bylyd o o5 >

KE P 9 &l&o

2 ol 998 ASS (o Sl 5 atee Odlae sangle) dwlie (VYY) Jube (liee )
lipid ablowlid )5 Lbobl b e o Shes S0 4 M Ghlew 5 ollu ol
ity Basiails

oMae 3,5 sleg 18U cdled sonole; » s0,5hee Siws 36 (1TAY) Uge o Slojpme ¥
Lokl b g o Shes SLie o 9 b S 5 LSSy Jgn 5 oK - eS
Ol ozils w )l b 5

3. Altarriba-Bartes, A., Drobnic, F., Til, L., Malliaropoulos, N., Montoro, J. B., & Irurtia, A.
(2014). "Epidemiology of injuries in elite tackwondo athletes: two Olympic periods cross-
sectional retrospective study". BMJ Open, 4(2), pp: 1-8.

4. Bisson, E. J., Chopra, S., Azzi, E., Morgan, A., & Bilodeau, M. (2010). "Acute effects of
fatigue of the plantarflexor muscles on different postural tasks". Gait Posture, 32(4), pp:
482-486.



fa Mg I s 5T log iUl Cllad 90 3 691 (60,5 hos Siws il

5. Bisson, E. J.,, McEwen, D., Lajoie, Y., & Bilodeau, M. (2011). "Effects of ankle and hip
muscle fatigue on postural sway and attentional demands during unipedal stance". Gait &
posture, 33(1), pp: 83-87.

6. Bisson, E. J., Remaud, A., Boyas, S., Lajoie, Y., & Bilodeau, M. (2012). "Effects of
fatiguing isometric and isokinetic ankle exercises on postural control while standing on
firm and compliant surfaces". J Neuroeng Rehabil, 9(39), pp: 1-9.

7. Bullock-Saxton, J., Janda, V., & Bullock, M. (1994). "The influence of ankle sprain injury
on muscle activation during hip extension". International journal of sports medicine,
15(06), pp: 330-334 .

8. Forestier, N., Teasdale, N., & Nougier, V. (2002). "Alteration of the position sense at the
ankle induced by muscular fatigue in humans". Medicine and science in sports and
exercise, 34(1), pp: 117-122.

9. Friel, K., McLean, N., Myers, C., & Caceres, M. (2006). "Ipsilateral hip abductor
weakness after inversion ankle sprain". Journal of athletic training, 41(1), pp: 74-78 .

10. Granacher, U., Gruber, M., Forderer, D., Strass, D., & Gollhofer, A. (2010). "Effects of
ankle fatigue on functional reflex activity during gait perturbations in young and elderly
men". Gait & posture, 32(1), pp: 107-112.

11. Gribble, P. A., & Hertel, J. (2004). "Effect of lower-extremity muscle fatigue on postural
control". Archives of physical medicine and rehabilitation, 85(4), pp: 589-592 .

12. Gribble, P. A., Hertel, J., Denegar, C. R., & Buckley, W. E. (2004). "The effects of
fatigue and chronic ankle instability on dynamic postural control". Journal of athletic
training, 39(4), pp: 321-329.

13. Gutierrez, G. M., Jackson, N. D., Dorr, K. A., Margiotta, S. E., & Kaminski, T. W.
(2007). "Effect of fatigue on neuromuscular function at the ankle". J Sport Rehabil, 16(4),
pp: 295-306.

14. Gutierrez, G. M., Knight, C. A., Swanik, C. B., Royer, T., Manal, K., Caulfield, B., &
Kaminski, T. W. (2012). "Examining neuromuscular control during landings on a
supinating platform in persons with and without ankle instability". The American journal
of sports medicine, 40(1), pp: 193-201.

15. Haddas, R., James, C. R., & Hooper, T. L. (2015). "Lower Extremity Fatigue, Sex, and
Landing Performance in a Population With Recurrent Low Back Pain". Journal of athletic
training, 50(4), pp: 378-384.

16. Hammer, W. (2007). "Core Stability Relates to Distal Segments". dynamic chiropractic,
25(19), pp: 1-3.

17. Hart, J. M., Kerrigan, D. C., Fritz, J. M., & Ingersoll, C. D. (2009). "Jogging kinematics
after lumbar paraspinal muscle fatigue". J Athl Train, 44(5), pp: 475-481.

18. Hass, C. J., Bishop, M. D., Doidge, D., & Wikstrom, E. A. (2010). "Chronic ankle
instability alters central organization of movement". The American journal of sports
medicine, 38(4), pp: 829-834.

19. Helbostad, J. L., Sturnieks, D .L., Menant, J., Delbaere, K., Lord, S. R., & Pijnappels, M.
(2010). "Consequences of lower extremity and trunk muscle fatigue on balance and



“"i?umb 9 )Le‘.j Al 5}'.0..2} A 5}30 “5:\)})5 u.lo O

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

functional tasks in older people: a systematic literature review". BMC Geriatr, 10(56), pp:
1-8.

Hoozemans, M. A. M .M. ], Sabine, P. S. M. R. M., Verschueren, S., van Dieén, J., &
Pijnappels, M. (2015). "Effects of hip abductor muscle fatigue on gait control and hip
position sense in healthy older adults". Gait Posture, 42(4), pp: 545-9.

. Hosseinimehr, S. H., Daneshmandi, H., & Norasteh, A. A. (2010). "The effects of fatigue

and chronic ankle instability on dynamic postural control". Physics International, 1(1), pp:
22-26.

Jackson, N. D. (2006). The effects of fatigue reaction time during sudden ankle inversion
(Honcrs Bachelor), University of Delaware.

Jackson, N. D., Gutierrez, G. M., & Kaminski, T. (2009). "The effect of fatigue and
habituation on the stretch reflex of the ankle musculature". Journal of Electromyography
and Kinesiology, 19(1), pp: 75-84.

Jamison, S. T., McNally, M. P., Schmitt, L. C., & Chaudhari, A. M. (2013). "The effects
of core muscle activation on dynamic trunk position and knee abduction moments:
implications for ACL injury". Journal of Biomechanics, 46(13), pp: 2236-2241.

Ji, M. (2016). :Analysis of injuries in tackwondo athletes:. Journal of physical therapy
science, 28(1), pp: 231-234.

Kennedy, A. C. (2013). "Impact of neuromuscular fatigue on the postural response to
externally initiated, predictable postural perturbations". (Doctor of Philosophy),
Université de Nantes.

Klykken, L. W., Pietrosimone, B. G., Kim, K.-M., Ingersoll, C. D., & Hertel, J. (2011).
"Motor-neuron pool excitability of the lower leg muscles after acute lateral ankle sprain".
Journal of athletic training, 46(3), pp: 263-369.

Knight, A. C., & Weimar, W. H. (2011). "Difference in response latency of the peroneus
longus between the dominant and nondominant legs". Journal of sport rehabilitation,
20(3), pp: 321-332.

Konrad, P. (2006). "The abc of emg". A practical introduction to kinesiological
electromyography, Version 1, 1-61.

McMullen ,K. L., Cosby, N. L., Hertel, J., Ingersoll, C. D., & Hart, J. M. (2011). "Lower
extremity neuromuscular control immediately after fatiguing hip-abduction exercise".
Journal of athletic training, 46(6), pp: 607-614.

Pieter, W., Fife, G. P., & O'Sullivan, D. M.(2012). "Competition injuries in tackwondo: a
literature review and suggestions for prevention and surveillance". Br J Sports Med,
46(7), pp: 485-491.

Silva, B. A. R. S., Martinez, F. G., Pacheco, A. M., & Pacheco, 1. (2006). "Effects of the
exercise-induced muscular fatigue on the time of muscular reaction of the fibularis in
healthy individuals". Revista Brasileira de Medicina do Esporte, 12(2), pp: 85-89.

Suda, E. Y., Amorim, C. F., & de Camargo Neves Sacco, 1. (2009). "Influence of ankle
functional instability on the ankle electromyography during landing after volleyball
blocking". Journal of Electromyography and Kinesiology, 19(2), pp: 84-93.



o) e DA | i (5 g9 log ySIl Cdled £9 50 g oI (g0 ySboe (Siws ST

34. Suponitsky, Y., Verbitsky, O., Peled, E., & Mizrahi, J. (2008). "Effect of selective
fatiguing of the shank muscles on single-leg-standing sway". Journal of
Electromyography and Kinesiology, 18(4), pp: 682-689.

35. Taylor, J. L., & Gandevia, S. C. (2008). "A comparison of central aspects of fatigue in
submaximal and maximal voluntary contractions". J Appl Physiol (1985), 104(2), pp:
542-550.

36. Vuillerme, N., Anziani, B., & Rougier, P. (2007). "Trunk extensor muscles fatigue affects
undisturbed postural control in young healthy adults". Clinical Biomechanics, 22(5), pp:
489-494.

37. Weeks, B. K., Carty, C. P., & Horan, S. A. (2015). "Effect of sex and fatigue on single leg
squat kinematics in healthy young adults". BMC musculoskeletal disorders, 16(1), pp: 1-
9.

38. Willson, J. D., Dougherty, C. P., Ireland, M. L., & Davis, I. M. (2005). "Core stability and
its relationship to lower extremity function and injury". Journal of the American Academy
of Orthopaedic Surgeons, 13(5), pp: 316-325.

39. Wilson, E. L., Madigan, M. L., Davidson, B. S., & Nussbaum, M. A. (2006). "Postural
strategy changes with fatigue of the lumbar extensor muscles". Gait & posture, 23(3), pp:
348-354.

40. Zahran, A. S., & ElSeoufy, A. A.-M. (2010). "Biomechanic's Determinants of the Trunk
Front Semi-Circular Kick (Dollyo Chagi) in Tae-Kwon-Do". World J Sport Sci, 3, 921-
929.



“"i?umb 9 )Le‘.j Al é)l.o..:: A 5}30 “5&})5 u.‘o oy

The Effect of Functional Fatigue on Pattern and Onset
of Electromyography Activation of Selective Lumbo-
Pelvic and Peroneal Muscles in Elite Female Taekwondo
Athletes

Mona Mirjani* - Foad Seidi** - Hooman Minoonejad®
1.MCs of Sport Injury and Corrective Exercises, Faculty of Physical
Education and Sport Sciences, University of Tehran, Tehran, Iran
2.Associate Professor, Department of Sport Medicine, Faculty of
Physical Education and Sport Sciences, University of Tehran, Tehran,
Iran *Assistant Professor, Department of Sport Medicine, Faculty of
Physical Education and Sport Sciences, University of Tehran, Tehran,
Iran

(Received:2016/4/24; Accepted:2017/5/13)

Abstract

Fatigue causes afferent feedback disorder, muscle timing disorder and injury
in organs. In this study, the effect of a functional fatigue protocol on pattern
and onset of electromyography activity of selective lumbo-pelvic and
peroneal muscles. 13 healthy female tackwondo athletes (mean age
20.92+1.25 years, weight 53.69+4.17 kg, height 166.92+5.00 m and activity
experience 7.92+1.75 years) took part voluntary in this study. Firstly, the
onset of EMG activity of erector spinae, quadratus lumborum, gluteus
medius and peroneus lunges muscles was recorded during single leg jump-
landing. Then, subjects participated in the fatigue protocol and EMG activity
of muscles was recorded again. The analysis of variance showed significant
differences in onset of muscle activity in pretest and posttest (P<0.0005), but
this pattern showed no significant differences in pretest and posttest. Paired t
test showed a faster onset of each four muscles after fatigue; that was
significant in quadratus lumborum, gluteus medius and peroneus lunges. But
it was not significant in erector spine. As a result, central nervous system is
more sensitive in fatigue condition when it predicts more injury risk and
employs muscles sooner so that it can protect joints in high-risk conditions.
So it attempts to recall motor strategies to prevent probable injuries sooner.

Keywords
elite tackwondo athlete, functional fatigue, lumbo-pelvic muscles, onset
of muscle activity, peroneal muscles.
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