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Extended Abstract

Background and Purpose

Parkour is a sport originating from martial arts, focused on moving quickly and efficiently through
complex physical environments (1). Research has demonstrated that controlling strength, balance,
and stability of the core region enhances the function of both the upper and lower extremity movement
chains (2). Improving core stability supports static posture control and increases dynamic stability,
ultimately leading to better athletic performance (3,4). Conversely, dysfunction in the core region can
cause instability and injury throughout the kinetic chain, particularly in the lower limbs. When
functioning optimally, the core system distributes forces properly, maximizing force generation while
minimizing compressive, transfer, and shear forces on the joints. It also facilitates optimal movement
control and effective absorption of ground reaction forces during landings (4). Core stability exercises
have gained attention for their role in maximizing athletic performance, preventing injuries, and
aiding rehabilitation of physical disabilities (5). Strengthening the core, which acts as a
communication bridge, enhances the transfer of force from the lower to the upper extremities through
the trunk, improving athletic skill execution (6). This study aimed to investigate the effects of an 8-
week core stability training program on physical performance in male parkour athletes aged 12 to 20
years.
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Methods and Materials

This semi-experimental study involved 32 male parkour athletes aged 12 to 20 years, each with at
least two years of experience. Inclusion criteria were male gender, age between 12 and 20 years,
participation in at least two regular parkour sessions per week, normal body mass index (BMI 19—
24), no abnormalities or lower extremity injuries in the past year, and no history of disease or surgery.
Exclusion criteria included missing three or more training sessions, lack of interest in continuing, or
occurrence of joint or muscle problems during training. Participants were randomly assigned to an
experimental group (n = 16) or a control group (n = 16). Anthropometric data (age, height, weight,
BMI) were recorded. Pre-tests assessed core muscle endurance using the McGill protocol (plank,
right plank, left plank, crunch, Sorensen tests), each repeated three times with rest periods twice the
duration of each test. Test order was randomized. Back muscle strength was measured using a Takei
dynamometer (accuracy 0.1 N). Static balance was assessed with an RSscan Plantar Scanner,
recording center of pressure (COP) sway area and displacement during three 60-second trials with
two-minute rests. The experimental group completed an 8-week core stability program (three sessions
per week), while the control group maintained regular training. Post-tests were conducted after the
intervention. Data were analyzed using Shapiro-Wilk, independent t-tests, and paired t-tests in SPSS,
with significance set at p < 0.05.

Results

No significant differences were found between groups in descriptive variables, and all study variables
followed a normal distribution. Independent t-tests comparing post-test scores revealed significant
improvements in the experimental group’s muscle strength (p = 0.01) and muscular endurance (p <
0.05) across McGill protocol tests compared to controls. Additionally, balance assessments showed
significant reductions in COP sway area and displacement on both feet and the dominant (right) foot
in the experimental group (p < 0.05).

Conclusion

The findings indicate that core stability training significantly improves back muscle strength,
muscular endurance, and balance in parkour athletes. Enhanced trunk muscle endurance correlates
with improved dynamic balance, essential for executing parkour movements such as jumps and
landings. Given the demands of parkour, core stability training is vital for skill execution, injury
prevention, and performance enhancement. These results support incorporating core stability
exercises into training regimens for athletes and coaches in this discipline.

Keywords: Core Stability Training, Athlete, Parkour, Balance, Performance

Article Message

This study underscores the necessity of emphasizing core stability in athletic training programs to
improve performance and prevent injuries. Core stability exercises should be integral components of
athletes’ strengthening regimens.

Sport Medicine Studies, Volume 16, No 41, 2024



DOI: 10.22089/smj.2024.14736.1677 FY-5Y o P oo 15 090 IFe¥ 5l b}y s cslalllano

&, - 9/e

eWI)9 gb 2123119 ‘W
cailijloub

Jonrnal homnaoe: httns://smi_ssre.ac.ir —

(kg 33 Ao
Yo GAY 050 555 30 (351805 59 Slows> 3 ;Shos Sgmt 29 (53 30 Wl Oy yod 4l Cutd il

(2 %00 dalllas) JUu

\

P oo pligs "7 2ty oo ¢ ¥ gunommo iy ¢ 1) dino! a2’ oo

0,8 s o8ty el 0aSlidls — 539 pale 09,8 ) sl IS geomiils )
3,8y ol8ils Sl pole g bl uSiiils ¢ o) y9 pole 05,5 ¢ i) ,9 SeilSKaga ,Loliwl Y
0,5 s ol8iils ¢ Sludl pole g losloasiasloc oo) )9 pole 09,5 ¢ o) ,9 (strsiles Loiila. Y

VX IAWIYS : sl deoyli o VEXToAIYe iSlol Gy VFY/oY /0B bl o fu )b

* Corresponding Author: Banafsheh Mohammadi, E-mail: b.mohammadi@sku.ac.ir

How to Cite: Ganjeh Amineh, M; Mohammadi, B; Rabiei, M; Ghasemi, B. (2024). The Effect of Eight Weeks of Core
Stability Training on Improving the Physical Performance of Male Parkour Athletes Aged 12 to 20 Years (A Semi-
Experimental Study. Sport Medicine Studies, 16(41), 47-62. In Persian.

Ol

Ry

09539 93 2l (Silog 3, Sos g ooyl (59585 Fge JWD )3 ((BLI)| b plyica (5550 sl oglbe Cygls 9 OLS
O1y55559 (Slower 3,5Mas 29 2 (435 0 S Sy pod Al Culd T e oy Db b GldgTy 1l Canwl w45k
25bds 9 0 QLI (o pwd )3 Ojp0ds 65 5k plike (1559 S 95 alble JBlas L 05 T caddllae cplf )3 .0 el 65,4
Sl Gods 1) (g 99 1 038l b (635 30 OIS (o o3 dolips (2,00 89,5 i i J )5S 9 (2,90 89,5 95 41 (ol
by O ©)08 ok jeliieds yagelyd I oly555 59 (Sl 3 Sles (o Sl 3,5 el A A i yb g wida
39 35 e e Conlitl (23] Sl (o yom i SN Cumly SOV SOV (gl,5) S S0 ST (Jlawe (st
—93m W (o903l il oMl S prpnd g 5 (6L L bST 9 b 93 SBT3 JLbS 35 pe Olpd (ow)pr politeds LS (Sl 1w
408 g Cuolliw! (G puiiio g (o w0 8193 ,I5line 1 BB Wid S (y903] gl 9 310 i 1y Loaly cands 2595 Slig
Cllune opinod g b 93 SOl Cond JUiS lwvgs ol (lime 09,5 93 JS (om0 53 (PS+/+0) 392 (01,55 09,8 (s
o Cadls JBIT Glgi 0 pols BaoS (ol (PSe/00) CO yuid (g )I0Une yobay (2,25 09,5 50 Gl Wi 35 50 b b
S 3 oo Ol yoi (oS 51 5 Sl BB (o) domti ;> 39050 955 P50 JUS! (535 0 OMLas LS il

el 95 3k 0150559 Flower 3,8des o )

3 os (S35 395 )y ¢)8059 «(5 35 o LS Ol poi 25l Y 315

and  conditions of the Creative @ Commons  Attribution (cc BY) license
[httne:/ lrrantiiarnmmane are Nicancac IhailA 0N

@ ® Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms
[\ By |


https://orcid.org/0000-0001-8421-4636
https://orcid.org/0000-0001-9951-2265
https://orcid.org/0000-0002-1710-5058
https://orcid.org/0000-0002-3477-9556
https://smj.ssrc.ac.ir/?lang=fa

Ol g dipelazss de

Aodio

ool 0duzmy (S 5ed barme S 50 She g gy S > Baa b 005, sl yie 5l s Sl L b 959 eadlad 558
Jsb g )l b An szl sl plal nmte SLS plail g s (5536 DI 55 (ol 05, 59 99,8 5 (in ()
odds odls HLis (V) 098 oo (el S5 S b ol i coge (Sddcaw] Dhgo 10 a5 el fesl 99,8 5 cewlio
wa3 o Rl (Sl g (SBe8 plal (25 5> 005 slas Shes (o (535 0 4B Dl g Jola o )08 5 a5 ol
OL) 59 9 Shes 9 4 Suled)s g 0ol by DS al3l g Ll Cld J S i o 42l (nl (65l 350 5 (7)
(S 0y ool 55 sl 5 (Sl el Sl (S (655 50 4l LS jo LS Bk 51T 0) 05 e e
Loy 2 adsi g culie @55 carge S I (o s (0l &5 (oln 098 Sl plail )o (egasay
Sy clio @i 9 DI ity JFUS o (eized 5800 Jolie ;o (LA g Jail o lid g JBlas
(F) 0gdio0 398 (b ey Joall mSe (59,5 51 (AL

(B) el (8 g (5 705 DIy (gt Sla bl daazale (lgiul alos) b g Jld e slalislo Jold (555 0 4l
5 P O 5 48 el Cumdg Lai> sl (oS (508 Al o Jlb g Jld e slaosS s Ul 35 0 LS
99095 sl 655 0 IMae QUlE Glge |y 635 0 2508 03 o el by 5 Sl 28 > ok 3 1S
(7 0,5 i ALasEl Sy 0 gl po b plouiul Jloel Job )8 Jyiusm i i oo |y 635 0 (5ol 9 95 Lai>
Sk 5l s el 5l Sty 5 (5505 50 Sl g sl s Slas sl sl ()b 5l G 635 e LS Sl e 0554l
(V) Sl 03,5 Bolans 095 @ | plaasits 5 Glulit )5 4z 55 ol jlen Slowar Sla SISl Gloys 5 (250l )9 500
51 plasl & (Sl plasl )3 oadadgs (g9,m F5e JUl )5 (LSl b Olpieds 635 10 4ol ogllas Cugli 5 LS
)8 (SilSagir 3,8hos Sz 55 €538 0 SLIP dsy oo S 4 S e S (2555 Oylee e sl g 4 G
(A) Sl oo e dled glgil o S i sla )b ole ials § & a8 sage 5 9,0 adgs il STas 4 gl

Pl ) (Dlae cuae phnpns slod Mo i §(omlul 5185 Jolss 35 50 0l oo (655 0 Sl 09t cnl 2 odle
il HA ) asl e el (Lo b b e Jlowr (Solel alse 515 (2355 onuzy 5 ool glacollad soles
alllae oS (g sboay tatinn JylamGlowz mpe bole (ol PLST L 95 1 fge Jolse olulid JLds 4 plaime
5 TS Q) ol ol |y phiedle bl Jolss o 655 e Lt Sl pes loline 1 o, LSes 5 T Sy iy
S5z 5 59, Shes lacdlad PLE 50 cslin (Jo Sy sl Lis L, (655 0 LS (25 o) Sen
sl a8 0,5 ol T sl (V) o5 a5 0, Shae 5 |zl og g sl (oote ol ol (25> sLangSl 55, 5]
ol o9t sl (Jol sl b S 55 50 50 5 950 eoliti] Siobys Jobes 090 sl WIS o0 (655 y0 LS (S o5
s 1y 65550 ol iy pas STl gy jo olSem 5 2l 0Y) 05, IS & Wy 5 Spaliposas

1. Parkour
2. Petrofsky
3. Kibler

4. Anthony
5. Sandrey

FY o lols A8 0590 NP 3l (b)) odb Olallan aobidlad



Oy A SHlac ;0 BlE coge GowelisS G yge a4 (655 1o LS Sl ped 45 axid 5 ass ol ass S addllae culd
WY 552 ¢ 50 5 (V9) Ko 5 S LS (VD) 098 so b ylugi jidlS Crgo Jole fuon g ool 5 g &l a8
GlegSl 595 5l (g0 ,Slas sl dled M0 sl S Cordg 5 Cwld sbiwl) Laas b (635 0 Sl as aidl o
5 Ll Cwls o8 Lis (b o a5 )lml 5 el silaJld slagSdl sgate 42 5 03,5 s S el> Cunyol (S5 >
Shom a5 9)ls gy JYaial (pl aidy oo S 1) (B9 08ee Bk a9 WS (o0 S by LS 8
QS oo oolaiul plail oS 1> adgy g 093 Llbl o a3Y Lis > gliS ader sl s (655 e b ODlae g5lu Jled
09 szl a ( SBg3 plail ay Sbos plail )3 eudads slag s 5o JUKIL caly) SG plyieas G (635 0 42U

) S o S
3o G| g so Jolaial 5 lasbl gl Tl 51 onlisl b 1y o35 po ol Sl poi ey i1 4 wiaiins (6 yboms o, Simes
Ol yod )3 (gudg 295 5l ool (28 )15 4 bl Jlpl SO plpieds (cadsm ool eslitul (Jo e 4 «(T)
5 Ll selS (1) 355 00 (o o 5 SOl (Ral3El )08 (a3 o Mde cras sl s it o 5550 LS
S g aBlon by SOl p me) 95 S 5 e 995 b 635 0 SLS (el sl Sl amlie 4 ()
Someal g 595 e Cllae @ azgi b (plpli ((V8) 0980 Jolss ol il coge (cadsm 0o L (s 45 oS
O399, es 35ute g bigy 5 Ll DS alidl Sl 9 SBgd plasl (553> LB 2 (% 655 30 42U 55l Sonte
350 5953 OLIKE550 0,Skee Sntp 2 (535 0 DS Sl e dlin Cetr Sl ) ol aalllae Lol Bus 65 ),

wg Jlo Yo B

SRR 9

WY 555,50 o) ,e (ooled e g ()bl dral 09 o ymidens Eidm deosls 55l aes (oS Ll 5l pol> sadss
collad ails Jlo 98 Jlas b Jlo Yo BT 55055 51,5 TY olass s 5 e sololy digas qz ings Jlo Yo
A5 9 075 617 05,5 93 )0 o3l (Bolal &0ty 5 ol SRl o e )3 (6 T Aged &jp0ds 95 )L 4D 5
Oed Az g0 PBlas file (JLo Ve BY s 050 S (30858 43 o S0g03] 99,9 (sl Lxe (V) 0l s
] Aol g (il 51 (BMI 19-24) St o055 L xeeds dials 1o bl 5 i 4 165 phaie
ds St oG Sl e o] o5 slaslne g iz 5 lor alile (5 a23S Sl S s Gl el
> a5 slate JSie aisT 0 55 5 Gyl el & (39T riliaddle (o yed Sludr o i b el
g2 Slig yod

Allbgls 1) asbicols; b bogesl plad (s 03 g 125 b (35031 (sl2 L5 gy § Bae gy cnl iz 9,5 51 S
Sad S adlhas ol Wl 7> addlas 5l asles oo ainlesn loj o a5 ol ool lawebl oyl 4 yuoren 038 )5 Lal
sy G 50 I dipaS 0l 4 IRSKU.REC.1400.082 6,lats b 4 sl sl asbisll

1. Bahr
2. Cosio-Lima

) o)Lm.’Z: Ald 0y99 NF.Y }..;..;L?’ ‘gs‘:’j)ﬁ g..Jo Ollao doblad



Oy Ko g dinalasss oY

D58 (535 yo dlae Cualiinl (BMI (55 ad (i) S yZogys T (slags ,eSojlail plosil g loasl sy JeaSS 51 g
b 1) 355 (Suyped dalip (0275 09)5 e A Jhomiw b 93 JobS g Sl s Sp b SO Jols o iay SMlas
Sl Sladz )0 4o A g 0 pad adgl Olud> 10 4l 35 FO g alan o dud> ds calan Clda Soe 4y (o yed SS9
3555 09,5 90 o lawgs Q}Aﬂ&g sl @l i alesl 51 o (F JSKE) (V) ol alol )i;ycﬂ pooiionns s
Glacad ;o oy il a5 ey Sde (6,503l L (VYY) LSS JSTgp 3ubo (635 po OMae Cooliin] rziw 250l
St 3 9 S5 s a5 (1 S8 0 ol (o 51 iy SO ey SOl ) ] S
locns ploul ogou .o 48,5 Lo 10 ol il o g ool Cud  S0ge3] (6l 0,55, Slgrear a5 Sloj plp g0 1,55 0
ols r‘:l.?u“ ngm olai 5.194., u_;e}c)l JERR Geota.» &g dy

g "
——

Sl 5} &.{J}L}l .SJ}L_

(J.Su.fw JSJS}J) Ceoldiiw! @‘M Ciwws gl ogxi - S
Figure 1- How to perform endurance field tests (McGill protocol)
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Figure 2- How to measure strength and balance tests
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Figure 3- Pictures of the main movements of the training protocol

o asls cpl )0 6 lobme &gl a5 sl suds &Syl o 890 ;] (i S (slajasLis a0 bogype Sledbol (V) Jgaz 5o
(P>/-0) i ooslice ooiar]las Lgl.bog)f oY)

b oge;l (i ludbcamon s SH9-) Jgux
Table 1- Demographic characteristics of subjects

2955 o S)lobixe yludio J S 09,5 S 095
P-Value Control.G Exprimental )
0.58 148429 154425 o
age
0.43 162.4+17.4 167.4+14.4 *
height
0.57 521123 54.9413.0 =
weight
0.60 197+16 193+2.0 BMI

) oo IF 0,90 IFeY Jurly o oidsy9 o lallane anbibas



)‘QL.J.A ;)3[.9.) EMQULH.’ La...M (5' U}AJ—‘ @Lu cgil_vs—s).ul.w QB'A)—‘ .la....:54 >osls >JL..J¢ @)3.7 uu\.u ,a?L..M.A )‘ ey
09,5 99 (Hlae &8 slapygesl loyiie )3 (305lm 5 G3e3lote Dled ) sl (eSles (e Poel-0Y) o
(V Jgo2) 09 slolins ¢ 0y 5 J S

EETERPRENCRIS NNPERS NN
Table 2- Analysis of back muscle strength test

P-value it P-value ga _ s .
_ _ * ° -
P95 oo w295 5950 usﬁ)—m 1332 &9
o503l 9
2.62 3.59 =yl N
2001 4.88 30 (Phae ©,38 s
1.26 .038 Jyss Muscle strength test

2 03e5lom 5 0903l ote Dl el Dsli (5 Sils (r loline Sglis Basmalis (i Cuwlitul e § o505l mls
(PS-1-0) 091 275 5 J 555 09,5 95 55 o5 S SS9 3l (o s e SO el SOV oS3y (sl sl oo
(Y Jgo)

ae ool (b3 30 39057 s 9 (9905 g Sl pod 9l pSilao dummylio 3 (oo Sl (F y903T gl -Y Jgur
Table 3- Results of independent t test, comparison of mean difference between pre-test and post-test
scores in the evaluation of muscular endurance.

& olixe e . @ol3l a0 Bl il ol (uKilno s
09
P-value (df) 3,ylastiw! @)
1823 33.00 e
%001 6.266 30 e L.Plnk
1.493 4125 Jys
2705 18.42 o
%005 3.070 30 e R.Plnk
9.168 3500 Jys
1.93 31.00 -
%001 6.847 30 e Plnk
2304 20.50 Jys
1.50 26.06 2
064 1.914 30 o Crunch
222 13.23 s
1.58 33.00 -
%001 7.666 30 e Sorenten
111 417 Jys
*p<0.05

LS (o3 alid Codd 5l Jolas Cens COP jLasd 55 0 Slilugs (g5l m 5 0925 i el Ol s duslie 4o
Dolds (o295 (950 Sanl) (S HLa S pe oad b Cdlas 5 (o295 b b 99 COP JLAS 55 1 (lugi Colus a5 ol lis
(Y Jgoz) PS:/-0) cuslo 5929 (5 lobre

) o)Lm'Z: Ald 0y99 NF.Y }..;..:L?’ ‘gs‘:’j)S h.ab Ollao doblad



Oy Ko g duslass

F(PSe/o8) Jobei cond SS9 (52525 03,5 95 5903yt 9 09031 ot (eKilon Oyt dnnylio golii -F Jgor
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experimental and control groups of the balance test
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