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Abstract

Background & Aims: Optimal performance of sports skills is due to the complex interaction
of physiological, anthropometric, psychological and biomotor factors. The most important
factors for success in various sports include bodybuilding, tactical, technical skills, mental
abilities and athletes' experience (2). The performance of elite athletes who are active in
various sports can be generally attributed to two factors: one is related to the level of training
of these athletes and the adaptations made by them, and the other is related to genetic factors
and the potential talents are the individual. Among these, their individual (genetic)
characteristics can be partially identified by examining anthropometric characteristics and
functional adaptations resulting from exercise using functional tests. Sports coaches, on the
other hand, are always looking for ways to bring athletes to the highest levels of athletic
performance(3). Sports experts and coaches have acknowledged that optimal performance
depends on a number of factors, including physical, psychological, and skill factors.
Anthropometric characteristics and physical condition, although they may be only part of the
factors influencing sports activities, but it is important for coaches to identify these
characteristics and be able to understand its value in their athletes (4). However, due to little
research in the field of improving selected biomechanical variables in adolescent athletics and
also the lack of research on the effect of physical characteristics on the effectiveness of training
and the lack of research on combined training on performance and performance factors of
adolescent athletes, conduct research The present is necessary and it is hoped that this research
can take an effective and small step to reduce the research gaps in the field of athletics as an
Olympic-oriented sport. Therefore, the present study seeks to answer the main question
whether eight weeks of combined training (plyometric and resistance) have a significant effect
on selected biomechanical variables (flexibility, balance, power and speed) of ectomorphic
and mesomorphic runners?

Methods: The method of the present study was quasi-experimental and was done with pre-
test, post-test and control group. The statistical population of the study consisted of adolescent
athletes aged 12 to 17 years. The sample consisted of 15 ectomorphic adolescents, 15
mesomorphic adolescents and 15 adolescents as a control group who participated in the
adolescent training of active teams in Tehran province leagues and were purposefully invited
to participate as a statistical sample. In this study, the training program consisted of 8 weeks
of specific training for each of the experimental groups that performed combined exercises for
8 weeks. The Sargent test was used to evaluate the power, the 30 m sprint test was used to
evaluate the speed, the Star Test Equilibrium test (SEBT) was used to evaluate the dynamic
balance, and the Flex board test was used to evaluate the flexibility. In this study, the training
program included 8 weeks of specific training for each group as follows. The control group
performed normal exercises with evidence, and the experimental groups performed selected
plyometric or resistance exercises for 30 minutes, including 10 minutes of warm-up, and 20

Keywords
Plyometric training,
Resistance training of
selected biomechanical
variables,

Athletics

Received: 05/11/2022
Published: 02/01/2023

127


https://orcid.org/2536-2465-2563-2547
http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

Sadeghkhani MR, et al.

minutes of special exercises. Also, the selected resistance training program was in three
periods with 12 repetitions in each period, during which the subjects performed the mentioned
exercises with 60% of maximum strength. To increase the speed or speed of movement, a
training load with a weight of about 60-30 should be Percentage of the athlete's maximum
strength. One minute between periods and two minutes between stations, active rest (flexibility
and stretching movements) was considered and included the following movements: foot press,
knee extension, knee flexion, lifting on the toe with weights, squats and lifting the pair was
performed with weights (15). The subjects then performed plyometric exercises for 30
minutes. The selected plyometric exercise program was designed based on the principle of
overload and each movement was performed in three fixed repetitive winds in each period in
all weeks, between each stage. A minute of rest was considered. The exercises offered included
speed jump with one and two legs, jumping from a squat position, bending the knee with a
jump, jumping with the open leg forward, scissor jumping, and so on To analyze the data along
with descriptive statistics (mean and standard deviation, etc.), regression test, and analysis of
covariance and Bonferroni post hoc test in SPSS software version 24 were used.

Results: Covariance test showed that the value of F related to covariance in all four research
variables was not statistically significant (P<0.05), on the other hand, the value of F related to
the group in all four variables of research was statistically significant (P>0.05).That is, after
removing the pre-test effect, there is a significant difference between the mean scores of the
two groups in the post-test of selected biomechanical variables in the ectomorphic group, so
eight weeks of combined training on selected biomechanical variables (flexibility, balance,
power and speed) Ectomorphic work is impressive. The covariance test in Table 3 showed that
the value of F related to covariance in all four research variables was not statistically
significant (P<0.05), on the other hand, the value of F related to the group in all four variables
of research was statistically significant (P>0.05). is significant. That is, after removing the pre-
test effect, there is a significant difference between the mean scores of the two groups in the
post-test of selected biomechanical variables in the ectomorphic group; Therefore, the null
hypothesis that the mean difference between the two groups in the post-test is not significant
is rejected after eliminating the possible effect of the pre-test. Therefore, eight weeks of
combined training affects the selected biomechanical variables (flexibility, balance, power and
speed) of Mesomorphic runners. By comparing the effect sizes (ETA coefficient) in both
ectomorphic and mesomorphic hands, it is found that the ectomorphic measurements have
better performance in all four biomechanical variables. The results of the present study showed
that eight weeks of combined training (plyometric and resistance) had a significant effect on
selected biomechanical variables (flexibility, balance, power and speed) of ectomorphic and
mesomorphic athletics boys. These exercises also have a greater effect on selected
biomechanical variables of ectomorphic boys than in mesomorphic athletes.

Conclusion: In this regard, it can be said that combined training improves muscle weakness
and deficiency in ectomorphs in two ways, which first causes muscle hypertrophy through
resistance training and as a result, plyometric training increases muscle well-being. However,
mesomorphs have reached their optimal physical level due to adequate muscle volume and
may require higher training volume and pressure to increase capabilities, so it can be concluded
that the combination exercises used in the present study are suitable for ectomorphic
individuals, but individuals Mesomorphs need more pressure and a higher volume of training
to improve their physical performance, and this issue can be considered in the design of
training and future research on this issue. Use combined exercises in athlete training programs.

Conflicts of interest: None
Funding: Islamic Azad University, Central Tehran Branch

Cite this article as:
Sadeghkhani MR, Sadeghi H, Matinhomaee H. The Effect of Eight Weeks of Combined Training (Plyometric and
Resistance) on Selected Biomechanical Variables (Flexibility, Balance, Power And Speed) of Ectomorphic and

Mesomorphic Athletics Boys. Razi J Med Sci. 2023;29(10):126-139.

*This work is published under CC BY-NC-SA 3.0 licence.

YYA

http://rjms.iums.ac.ir VEY ) oyl YA o,ss 15jl) Sl js ogle alan



http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

G50 5 sroliin [ ded g ey Baige adly )0
g Cooliiul (W95 5 SG)50950 S8 )9egiS]
N e 5l S 8509551 G 8 90550 (55
5 905 S jsegre SdjgesnS| plLSa s ol
SBy90950 535 £ bl (o8 slear; 85555
2 g—2ly JSb a4y S8 505551 oS 5 og Jolaie
loo o Jopl b o sonl
bl (5l aig Sz 50 IO (e ole 5 8559
el Olypear Dloyed (a5 3l Ral8l g o el
Sl San Sl o)ls 5 axils w2y ol 5 o
Sl yed (25,8l L3555 65 o S
Sy g Ol o Ly cpl jo (M) ol L1A5 )31
s el abe sl (V) (Seglie iy 5 ()
Oblez g Slawz o Slae 05 gl a5 Wi 2
S oDl Bl pad el 418 )5 )| Ba 95 550 IS5 g
5 (S ST Joe) ale gy 00dS 5l el O jle
alae lad S idls Sl L oad olisS alolédh
Jghaie Syl 9 oSt Jloel ol oS 5
A, a5 was o SO |y Al _ac o ,Sles £ (0 )
Stretch-Shortening) (SSC) yo—i ol o5 i iS5
Sl o3 ol Guizrad (V) 09— o0 0usal (Cycle
ol el o5 wdly oo (M- oras Sy ped (295
PBlam jo wSlas olgs leola il gl g,lxail lgs
(F) 29,0 8 & oo
2 SHh—ae slaog S (bl Sy Regdly iy ped
Ol (Hae Slpnsd 4 5698 g Fa e by
3oyl il STy adgs (sl s ped cpl am o e
L ey yoi ol @8ly 10 008 o colain] s SbjL
Sl lp (5> sl p3 0l QLD g g8 0y
€3 ol (V) diis Jke by sloeS >
) LGN | ES I L WS P E WY N LA CUON |
o 5 odle ((VF) & oy o oola il Sy3slsy b
Hh—ae iy Slasl cor o S gy Doy ol
OV0) w23 oo Ll 1) Jolae S5 > aiels g oals
slacodgime n (doe (Slolitel ojgpal (raizmon
Sl yod (85 2 500 Jelse g Eob ()90 (s iz
oS S5E 5y5 - (18) o | 0sds g o S yragdly

o 13'

1‘ ulfu\-’jd

WJL"B &9’ & OJJ).;;JJ.)Q L(bu] h})ﬁ LSLQ’ . ...)
ety 55 by T o b el (g loxiil - STy

'Y4

Ol)lﬁ.@m 9 dlz_@bho Lo')_\w

oo

32 =359 Slat s wglhae 5 e 2]

(Saress sl Seiglend Jslss Pz ol
(1) Sl R0 b (85 > Sy 9 S,
Gl glo (53,5 0 Co s sl Jolse (e
(S (SSU Gl Oles (il Jolb
(V) wimdbioe 0,825 &2 5 Sy, slaablys
=29 Gedil, )5 a5 glass (5855 0 Ses
U Olgise LS osbar |y wslo oo Cdled 4y calisee
oS g 4 by o Jole S ol Jale g0
4 a8 5 O o o, 5w 5 oI55 )5
5 S5 Jelse 4y bgrye 6,500 5 009 b lal s
Obe ol joaib o0 0,8 095 85l slaolawi
ol @ B 1 o1 (Se55) 60,8 slo (S
s, 55k 5 (S o955l Sl Shy (s Bk
soge;l jleslaiwl b1y (n o3 5l ol (63, Sos
A Jol Gipdy 4 azg bl panse i (50,Skes
e )0 SN el 5 Selans s ams T Jalse
509 pole Olaime (o4 559 Sl e 12l 05
Ol x5 a5 j55 5 Jelse (plulid s0s )3 o)l5an
095wy b lp s sle e b b
o 0dsd Slidsy (6 ke [0 aiis O )lge (gl
Slogas (03,5 &l o dss ()55 )9 &5
()9l losey (Sa3sl s 5ed 5 (Sayespsns]
O S 5 g e (s S oIl ple 4 (5 ag g
1y (6 regm gyl ylaseiils (F) 095 o axaS Lol
Jelod g 2 g Shhol al > o s (lgieas
() %55 oy il (S SIS o SeilSagus
s Ol sed ieseil samail glsil
S ES e iz ol | ooy S ganail
Loe55 5 (SBosesST 5 (Breie sesssD (o
2l ool b oo,S o)l ols 55,8 aile _ols
2SN el gl Sy S b gl b o)
5 A5 T.8) il 50 1IS8559 3 ,Shoe 5 Cundbga
by 50 0,8les g S SO arlllas (o o Ken
L Sosd slaShy aseS gl (Glammegsd
OLB—25)5 3355 )0 (oot sl 2B (S255l98 )50
5 SN w255 @bl o sz s Gt (V) o)b
Wb 555 50 IS Glaressd Ol e 65w sla S g


http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

I e 5 95 Oy (SilSoge (St slbyisio S 5 (32 p05 il

OF) Wb o0 Sgge

(YY) oL, Ko g (Alonso) iyl > e o
(Y2 (YY) o ,Kan ¢ (Stricker) ,SG il ((YO)
o p g (V) (V-V) olSe 2 5 (Dowse) jsls
oglae Sl yod (YY) (Y4 V) ol Ko g (Branco)
il Ulszs 5, 5 Slowzr (Folel 25t 2,
sk a5 Sl S e e
Gloasly jo a8, b 5l G559 Baw a5 bl
e S o | 8,5k Sy e
5 Sobe | mhaw clas )l g 0 Sos 350 sl o 0l
Sz 58 oSy ol 2 Sl e eyl 3T (SigSx
O, g el 5l cwlin Ju i slaasl &1
Lol 10,95 5 G1S559 9 Ol ye sl ool

ol o Cuddge IS jeb 4y g J ol L
Jelse odazmy Jobbd ol (5L o5 (2555
ool (Sl 9 SLD s 6N Ssl
5 2575 Sl serse slo Jow i )5 Jelse
o 4858 4 (8L Gl 859 50 Ll elos
Sloladise 4y liws byl i g aejY 05
sl Sy Jo S Gl 5l g)1s)0% 5 08555
el e SelSenger 3 S e 5
i b o 50 S sl SRy -l
o L LSS 559 1zt 55 S50 g 00 Gusd Julse
abip o &8 cala b o650 sl Shs 2L)))
Sl sS850 sl v L)l 5 Olese
OBL Lo 4 o)lgen (o855 Glraye K0S So—
gob— YL & Ol 5555 (il ln (2leel
ol (s Ol 9 plaasie aiies (35,9 9 Sles
Jelse a0 Collao o Slae a5 Wilandpdy 1) als s
e 5 Ly, (Slowa Jolge aloz 5l (go0se
S Card g g S yag gl Oleo gas o ls (S
b o e Julse 5l sise Ll el Sew ax 3]
O B Sl oge Gl o sl Lol il 0555 slo
21 ol Gyl acsly ol g oS plubs |y b (S
wazg by Jb b anled Sho o 0554
coxide Gl ysie Sguge a0 SWl sl iegh
pae s Olozs LB Sle e s 99,0 (SlSegn

http://rjms.iums.ac.ir

AR

555 0 el 31 a5l e 35 S5 1 bl 55 Y
ol g Jooull (V) 8y oo sgm Loy pos
o5 sl ;0 G el Sl yod Sl (g30aie
Slig el opl aS Wo S bl g 00,5 colai wl g5
(A) a2 oo ol ) LISS 559 Sleww > slac LB
V) (VYY) o),en g (Pancar) Ll Lisl, ol jo
o8z (VY)Y (YY) oL, 4 (Eraslan) Dl
Van) o 59 (VA (VYY) ] ,K a2 g (Chomani)
5 (Banks) .o «(VY) (Y-V+) oL, LSe ¢ (Den
(De Leonardis) _uso,Uetds s (V2) (YY) o),
lp So egdly Sl i GV ) (V-7 4) Gl Sen
2 Oblyzg (I 9 (Sllage sla LB g
ply ol i ol g 2o S eolwl calizs gloai i,
el gz g Q5,9 (Gl o los Sgute
38,8 laie

Sodlad Jlade palS )o (Seglie Sl ye3 (29—
Slyiisn st s S5 s osls b g e
9 Sl L5 9508 Wy Sl 6 Slie 4 e
Wl s (S5, sleasly By eien
Los oo o Wy lp 655 (S5 > slaol
43S 9 WS o0yl 8 eoliiuls g0 B e
Sl a5 6lp poyiws jo (S5 2 aoly 0SS
Bk 3l ©ya8 (i g9l g (V) 050 0 ol
s—as 3 Hlae Glapin— 95 0 0 55w
(V0) a2 oo i3l

Sl Jyon sty sl in Sl a3 oS iz
S g 35—t ped X851 4 SlanageniBaigs
Frae QeS| g5l 00,0 B0l iy oS ) o0
A 30 5 (TV) 058 o0d 3y (5,98 DLy o3 5o
b b e Sy i 95 cnl Gosb 5l (Sras Gl ST
Sl o3 (9938 45 a0 Lii sely 5 (S
S8des 535) Siler (Fu e leﬁ 9 Segl——die
Slipdos (V7)) 9l (e yilislanegss (o855 )
Sl a3 oo 4 45 &
Ol (V) (—ie oas la Shg « Sagl—is
Lo Sz (IS > L5 (VD) s5lsm 5 s5len
03,5 (n o3 OB W95 ;3 Yo e iy (590 0 les

Jools fl—is aie) ol yo

V) s eled Moy gjly ySiibjs ogle alan


http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

Health-Carter 55, 5l b )] LS5 5 o ges s

o)“d._il \e oA_S),Sﬁ)o o9y U"‘ i\
Sl «0ig ¥ 4 bgpe Sle M) S gy 1l

5 oeolan il

O oy szl =5 iy g3k plgensl -]
oS a7 b Ble alae lase (i g3l lasee
7 3 293k e e (7 ) B9 o7 (S
oo A 53 0 sl g el (G s
5983 o0 S dy (By50983 5 (5055 (B 50950
A8 Slyed 5l gt wly o 5 S a5 Slojed o
(V) 09 oo a3 ) Jai 1008 G oo lgreas il
axllas pl jo soaiSeS  Llis ol B jo 0 ped aslp
So e lp ol (nped atin A Jold (o ped aeliy
lig o5 s L S 05,5 331 25 2 4 Loy 5
i Ol yed (0,25 oy )T g olo plxil |y sole
S s BV o 4 sl geglie b SO gD
Sl ped a2 8o Ye (0,5 05 B asdo Ve Julb
Bin (el Ay izmen a0l plsdl 0%
0,99 ;3 10 LSENY slawi b goy90 au )0 Sloglie
150 L1 js5he oy el b Sogesl o] b 45 oy
G5 by s a3l (el einls ool &y S Ta
Veofe ogam aijy jlada b gyl bl oS5 >
SG o yg0 s ol HISi 9 a8 iSTas ws
Jd col il daBs g0 ol (o Jeolsd g adds
g load a8 3 oy o (o S OIS > g o)
S gily ATy 1090 oS OB > el
s a5 SISl i b iy 53, o il o
a ol 5l an b goge3T 5 (V0) s [l ey L o
PUSRVSESASVITE VELOTYY ' FIRLH FRRON S TRPY-IE:- RIS (LR
a8 2 gad >l badls | ol el |
ploil lvaian ploi ;0 0,90 12 j0 ol 1S5 ool 0,90
o oLl 458y Ky al e b o w26 S
S b i s iy ol oadailyl By yoi s 4z S
Lol oS aer eilian Cun—2g 5l 2n b 93
S 9 Td L gl B Sbsb b B hn
(A

Olgs aey )0 09,5 A o 3l oy ped atan Al

2 S 2003k 50 S0 gl e (nped 4ol p

VFe) oV oyl (Y4 6,9 ﬁjl]bﬁﬁﬂpgl:nhn

AR

Ol)lﬁ.@m 9 dlz_@bho Lo')_\w

5w SlaSng U a0 (tagh sz
Majps Segly plndl N5 g Slayyed sl
o ,Sdes 5 (Folo | glo jeuSl S5 Sy ye
Syare ro b gy plxil (lozg (LI (Slaegss
F3e pl8 Wl gl ol plonil e T aal 5 wylesi oo
d9750 Slidid la S5 alS gz 0 Sz
Seredl 3355 Sa Olse 4 (Sloeg 99 G855 aie o
JLis a4 ol b g, opl 5l oS Wyl el s
cta bl cus | (ol g cnl G b o
2 (Soglie 9 S yiogdl) (oS 55 (nped 4ba
(Jolei (s pdy Bllasl) Suillogn e sl st
5 D501 I (Slaraggd Ol (So 5 Oy

€305 (sl gine 513590950

OB e,

GrdS pae Ll 4 ol gy )

T Ls oo opmiaes Salils gloju
Sl 8)85 550 S35 05,5 5 (9e5lim 0503l
b St olitagh 5l 105 fags (nl plox]
6ol axel> ai b oIR.ssRe.Rec.1399.108 o5
JoS—is o WY 25,5 (Ulsz g 1) Ghgly
OUlezgs 5l a8 Yo Jo L& idgh 45 ged .05 ol
OUlszsi ¥ 5 (US 5 palosl 09,5 99 53)8 50525
3 b glaseg (JyuS g (abel 09,5 50 13)8 90950
Ol el po gad o )13 Jlu WY EY o als
Sged (5 lol diges lgieds jlocdan O s 4 (llg> g
(Srlon By & by po SleMbl 5 Wl (5 Ko @
R mi0y500 0] JoSo B rae ailes g 9l B yae
31 Sy SleMbl asliciow i oluly of 8l slas .8 S
AL polB sasle g 00g 0,95 0 JelS Codls
Sl 5 ) JSsn b sl amdz (b o goges] ace
ol ey a3 0,98 Job yo ol L T b5 > zummo
JFS 0,5 0 ule oanyli Cuglie 5 51 a8l _S
R el 25 oseslom 5 ool Gl o Lad
28,555 olag)] sl (ol (s ped asliy 5 085
Ol el 4y ALBAS Jo a5 0l diwles Loyl 5l g ot

e et S Mg (50 a5l 355 Joese

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

I e 5 95 Oy (SilSoge (St slbyisio S 5 (32 p05 il

a0 YO aygly b g Wad sy (e (59 o)l O j50
509 o3e3l nl gl axidyS 8 K0S 4 e
3 st by oly Jsb sl 0,5 Jla s
Soail dy L5l S8 b lBgh ool 6, ls
s 3 Sigeil DS 5 Sl o8l ey 10
L osesl bt (Gasasl o cogasl sl oss
ot 50 05 bl (T slyzl (g, LB 0,8 o i ped
A g0 e B gogasl 5 sl (gl g9 5l 3
Sz D 0 ge5l wiuly b sy Dyge 0 b
0395 e Sl G p Dygme 50 5 el sl e
LB Egph 09w gl pll cel slaay jie s o
bl oo o)l 3550 )3 (05031 45 352 Sj50
bR sbbgcd S B0 SO 5nsh s,
pae ol o plowl ) s Jae i s oS Lyl
ST b Lol (gimy 05l 5550 5 ST 6Ly 25 >
L ghcaws Jos &5 5 p e sb 55, (hows o>
38 0oy b Jlimss i (uled plin 003 oo ploxi]
Slgiy pated (il a5 aiin Wl 5 a8 ASS Wl
Jos S Laas oS 5l glahads oy |y 0> Jolas
b Sl 4 o )lg g am s bl ) b s
Saee 9 ABgie JigS Sjg—o (nl b )3 w055k
alold o s 35 10 b 0l3T (sl oo alols s o 1S5
Km0 S o e osasl o il (i
Lol 5ele Caled)s 5 9l e plol Jlaw 1) lac>
9 e & (o (Slo > ) by Jsb 1 g dns bxo
pebows bbb ad oo Ve d0e )0
Sogb w ] Caws b Jsb o3lail 5l (sowo 40 cuns
S g e e D90 4 Sz 2 eSle &5
o5l ol yo wlhicws Jos plol 5l Gon b o
ON dislge o P! wSlas obul sl Joles Laa>
(YF) o5 Jolss cls 4 Sy Ul
5 s 51 520 pb g el Slan] AT g0 T
sl o cw ! (X g as Blas! g caw o o
S5 @Sl @I ploa—asio 5 i 5
laglis lwl 1) Gby, (ul (ACSM) (o559
ite ol 45,5 e 11, sl s o 3 (535

http://rjms.iums.ac.ir

g9 48,5 (03] g g llanl g Jols we s
o &l us,S Cud abgrye 08 )0 Jol> s
03931 5l G g s 6l iz le ge3l 5l s
0331 3y Jolas (o 2 slp e Yo Cep (590
SpdBlasl bl gl «SEBT) o,liw cons Jobss
Ao ygo;] cpl o solisw! (g iy Bllaxl a3 g3l )
Py g 09,5 Ol Sl 8 lll plages)]
D9 5

o33 plesl (sl (Goge3l ezl o7 505
9% o Wl oo &5 Lxil B 5wl (0 by &5 (5 2
o Soyp e (Gl C STl g 0 i,
Card g S5 40 g ol jo yip S @ w0105
Vo Conw a5 3,00 g5 a5 LriT B gl Jolas
YL o1y s oo S o b9 S 0 LBy
o) 995 s AL o )bgs glay )l wSTas b o
Slr p s cdle (YL (6,50 Cuadle g oo,
ol 0,85, il il g0 o s Aol 015 6
5003 S5k A Ggasl nl gt (o0 e
aLBl3S 0 8 slitel Gl a4 ool Caway 0,55, o i
g (o0

Odegd Jals g3l o 1o ik puw (699 305
L olyen e plas b ol a3 5] i 35 5 Y-
O 0se3l 3 B el giosesl Al oo 2o o)
Sl geyl g9t a8l 03,5 0 5 LS 1) 595
ol %05 s 1L S 4 sk 8 L L Cnndge
b 9o ;o aS 09l B0 g (eoliws] o liul cdl>)ally
S 0s05] (a3 (9, 45 ) bl b ety o Jogas]
oo by geri Hleyd Caws o)Ll g Ggw slas L sl
5 3k (o 0kl b 0 5 (seil cpaga)ans
L otes okl b 5l (Gogesl jsue 5l Gy al—olB,
o 1zl 0k 99 58 o sl 1y (a3l ol o5l B
4wl pao 4 (loy 05l (g0 SuS 0555, (ne 5 O9d
Oy 4z 2 (g adly (oo 0dg; e D90 4 g O
el 009y g o Slae il S &S >

Star excursion) o li—w i J3la5 yg05]
Jbay Joles 5,505\l sl LSEBT) (balance test
O S Sl el ol ool eolaiul ol ygel

V) s eled Moy gjly ySiibjs ogle alan


http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

OGS oadlive gy ol o Gy eols
03e5] 5 Lwodls mi3si (109 (reb (e sl
ol i 03] ol s o eolital Sidgg s
Wiy joiie )3 5 503l 3 90 slaosls ples @595
&g Bl gy cnl ol oo (ol )50 o
B R Sl slagygesl ploxl sl Ll daosls

el

Slpde b8 4 bgpe o osls Lol 51 L3
o Ay e g ol sl ools 45 cnl jl el
4 Wi e 0yslp 1y il lesS Je kv oba;
amdgyhe Loz plate a3y Ll )
shFes (o9 b (Jelb il leeS Jodos
Gl ca—o Koo gl il g sKed W i
Ol i f 4 a5 wad)S )18 () 390 g S
g (50

om dlaly Gog (S (s o9 (0 B
Lol (o) (a)l955) (oS g imly (slo it
D95 bl (oo ST laged leslitnl b (5 )5
5 093] b gl 0 yed (ST 5 ge—eyS, o)
Sl Sagn csitie sla it oo Ggajl
B3 o LS |y (et pos 5 s8¢ Jolas e ity illanil)

bt 5o oomlia ) Jloges 3 45 jsblen
Sl seie gail (i) (oS it Oloe Oy
O35l o) 4 —lly it 5 (S g o e
B)90955T 09,5 90 ) ;5 (Slogm woiie sl it
e 45 Lyl i ) uie 5 S 350950
Om alaly o9 (ot asdgshe (nlply el (S
SeilSage coviie slo pite ge3l 5 093] L

Ol)lﬁ‘m 9 u_vlz.@bho Lo')_\w

alo B laml o)ls j1)8 sgae Coxs g 0 Slow plail 4
o3lul i 4z B > ol jo ouds oainS liws
509_.»69 ool O)L>‘ LS’QV)»‘ L = 9 03— 6).»..?
Crow & Wl o0 &5 2l B lagly 0,5 03 (oo
ol abaod ;o S 4l 9o b g 052 o3 o> 5 ol
S e 55 (59, akold pliws 5 (a (SoiS
Bllaxl e Glgie a4 Sl g0l WS 05 o
Ded (o0 Cud Koy fmad 5 peS IDlas s pdy

5 ole) (b0 Hlol LS o lasols Julos (gl
TR ST DRSO SO B TR WO Jo
A oolaul

BM15 Oy J,AL«.» ngs’oﬁﬁ)—‘ Slaseine o) Jsd.?' )0
Bl Byg0950 9 By50955T 09,5 g3 )3 Al laz jsba
S diold 090 o odmliie 4 AigS len el 00l
ANV Gojo ,0 BysegiSlog,S jo Lo Sogel
obee o YONE £ VY 0 LmQ—l BMI 4\ O/AY
9 \;/Y’ + ‘//\‘\ d)a.osro 05; )O L‘Z)Ls:d}‘o)i Q_M)
Gl oo 5,158 YV/FAE VY. 0 LmOTBMI
L ln 0550 ylel slo ggail ol 51 iy
sl ools (6,5 ¢ 4  imgh SBlaal 4y o b
d‘l})"]‘bd‘)" ﬁﬁgou Lgl.m)‘dg.oo' st)).gl.g..)..:a
& eolesl 2 )0 9250 slaog S 53 5 S el
Wosls 55,5 5)ls s jo cul o a5 Lo
5l slosls gy altn o o 0 S ] i

U"‘ L ‘59_“’Ls’°"\""l’ ‘u“...ﬂ); )‘09‘"’. )‘ soliwl b
e iyt sl ools el 1 5 ey
el s ool l (gl g3l 5l e (bl

3 ool . cd,5 )18 ) 0,90 A8, Cd
(Outlier) o4 &y QB-")'—‘ 3ais ol i (glazs,

e 20,5 oolaiw! lools yog & Ry &l

adllandygo (gloog)S S yegrg il laseio =Y Jgua

BMI (kg/m?) (Jb) o it | e o3 09,5
xS ono Gl vl xS ono vl
YoINE EN/Y VO/AY VYV 5909351
vV/Fak Y/Y VPV E AR 90950

VFe) oV oyl (Y4 6,9 ﬁjl]bﬁﬁﬂpgl:nhn

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

I e 5 95 Oy (SilSoge (St slbyisio S 5 (32 p05 il

f P - , s 3 3
3. 3. 3.
Iz
1. i H
Srsbon smaioe o ke o —

03,5 3 (S g ol (Jolad ey Bllasl) (SlSlage it sl e (905] Gy 5 005] G slo0yes 1S 5 (g S LS =) 13505

: —
3 ———— e 0

i 5
of

st o oty x

90951

09)5 3 (s 5 Ol (ol eg iy Bllanl) (SilSlagey oo slayiite Slyad ogeil Gt 5 O9e3l et Sloope3 (ST 5 i)y b5 =T o905

D5 oo dul (gog9u> U (olgS g

Jolss pae Loy 5 b il g8 (903l el 51 L3
e b (O9e3] i) )lgoS g JE s puiie (e
5095 Ol Jolas Fjlade 09 () p (y905 ]
93 G oyes 4 4> 5 b (015905 i
[ AN 5l i gl gme g 9 VYY1 i
orl s A5l e s e (g ol Lo 3] 45
Sy OS5y Glocad g3l (S osllas L,
Lol 02],8 uiblyg95 el

Fjlade as ols oLas ¥ Jouzr )3 (bl (9o
Ll 5l gy st ez 2 50 aly)lgeS 4 bgiye
Sade Ko gl i Yo gime P24/ 0) 5Ll
Ll 5l gy yiie ez 2 0095 4 by F
25 3 e aimy il oo Sl ine (P [+ B) s o]
Silee o 8 oline B (g0l G b S
Sia sl psio Q}oﬂ o 50 09,5 90 Ol e
Oilpl w)ls 352y B9agiST 098 o (Sl Ses
99 xSl DS (40925 lolins (e Sho 4

S Jle il P Bd 5l e el w50 09,5

R R P I SRUY 231

http://rjms.iums.ac.ir

598950

e sla pite 50 (gl (ygesl 45 aies (oo i
(opl gl (P= +/+0) Al gad o g ¢ SHilSag
el g olale 5T 09,5 90 ga3lm stz uibs s
e b 4 (Silegn e slo e Ol e
Al by il g Ga.i.o& PR 9 e Sglaie (gyl0
=y Slp odls ol 5l LS pioren 09l o0
S5 sl piie lie Wb g S sloced SKen
Jole zshas 55 (G931 ) dimily 5 (93] i)
Sogai ail oS sl (Glalosl 5 S5 sloeg 9
5 099)] i sl 0503 STy g g 55 bglas ¥
99 SHlagn ki slo piie Slyed 903]
Slrog)S) Jole zohw ;0 890550 5 850515 09,5
Ao oo ol |y (ol 5 ioles]
Sg—U g0 oddl i T g ¥V logai 0 a5 jsbilen
0303 i) (S8 ke ol (g S, bshas
o) Ly e 5 ((Seilogm it sl yuaie
Jole ol ;8 (SeilSagn coitin slapuiia y905]
5 SrgoST slaog,S 5 (155 5 ule 5l sle 29,5)
gy ol pliy sl (S (50l Ly 850950
S yeie my 3 0905] Gt 00 OS5 SRe
olejl slaeg,8) ule mola 50 (SilSagn i

V) s eled Moy gjly ySiibjs ogle alan


http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

80

s s .

ol)lﬁ.@m 9 @lzs.)\..o Lo').\w

St i oy

09,5 3 (2 s g 0l (SOl gy Bllasl) (Slog it sl o yse3l g 9 0995] e Slooyed (1S 9 (g S bokas =Y 13500

sy i gy
8 gl e

okt sl g e

Fr
y Pl

(155 5 talef (slang,S) ol s > 50551

P
3 4

o5 osi e om0

09)5 )3 (8 y 9 055 e Jolad e iy Sllasl) (SlSagey cciio sl it (9ol o 5 0ol Lt Soel (S 5 e )S) bkas =T 13905

(6155 5 ialesl sloeg,5) oo shas 1 B)50950

909381 09,5 13 g3l iy lpes Sy b (g0l e 050 elil  islejl 5 U8 09,5 duslie (sl uilylsS” (g0l s — Y Jgua

bl oy 8 sine e &l lade
Nital ofeey VV/AY ok ol Jso =
-1DAY oleey TYIVYY oS s %
o[-0 -I¥Y- </VFY osei) Ui %
JJESY oo YY/sve 25,5 o
NN ofeey YIS0 ok ol Jso
S ofeey YANYZ o5 o 3
QRINN <IVNA A2 9ol Gl )
-/¥a. ofeey Yo/a0- 09,5
-/aVA ofeey VA/FOD ok ol Jso
-I¥¥a ofeeN YY/ovs o5 o -
oy JE¥ -I\R o9ol Gl °
-/avy oleen YO/A¥A 09,5
-1AS0 ofeeN IVt ok ol Jso
-I¥V0 ofeeN V+/YED o5 o 3
o/-of o/-04 VYYD 0903l Gl
NN oleey VFAUSAY 09,5

Silee o 8 olime B (g0l G b S
a5l psie Qyﬂ o 5 09,5 90 Olpad
Rl )]s 042y By5095ST 09 5 0 (il Sgu
90 xSl DS (40925 lolins (e Sho 4nd 9
i (e x>l 51 Bd> 5l e sl Gy 09,5
(5 5 el & Sk lply 398 (003) s
(S pdqdlhal) (SolSegn e glo e

VErY 63 ) osled Y4 oy 5jly iySiiiju ogle alan

\Yo

By50955T )15 (Slanegsd (yl ey (S s g Gl ‘Jélf'
ol 35 3
F lade as olo Las ¥ Joaz jo il lgeS OﬁA}T
L) 5l gy st ez ;2 50 aly)lgsS 4 bgise
Saie Ko gl iansd Jlo pxe P24+ 0) )L
Ll 5l gyt ez 2 0095 4 by F
25 5l o cmins S o o _ixe (P<- [+ B)s L]

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

I e 5 95 Oy (SilSoge (St slbyisio S 5 (32 p05 il

90930 09,5 33 (g3l Ly Slyes Sy b gl g 0ges ol 2 Gialel 9 U8 09,5 dumlie (sl il )lgS (90l ot =Y Jgae

Bl g > S ine e Gl e

-Ivay RRLY a/say o Mol o -
[55 ofee aY/oYY O35S s ij
ofexY -I¥Ys -I8¥58 0905 e 3
VAR ooy V-2 09,5 o
-[oey ey WAV o Mol o

<IYYY ofee Y/a-A oS e 3
JRYVN [+ A¥ VY a9l i %
-Ivs0 [++¥ VY 05)5

-I5YY ey YV - o Ml Jae

<I¥VD [N ARVAYA ooy e .
s .52 N 0993 Ll -'3
IEYY -JEYY ¥¥/00% 055

< VYA ooy YE00 o Mol o

I8+ ooy ALY o35 e 1,
R 7S VY- sei] e 3
-IYYA ey YY) \a0 09,5

Dy V) (YT e 5 Ll (YY) (F-Y )
(oY) LSas 5 ioyez <OF) (V- Y1) o San 5
5 oSt ) (VoY) LlSen 5 50 09 «VA)
OhlSen g o gt 0 9 (V1) (Y-V+) oL
ol e (Y+) (Y+Y )
Sligyed o i S Olgiee Gooh @bl e o
Jbd crge (Sgeys0 Ol g alae 25  Jieglie
odd (3lw (a9 g byl 6 Linl (sl s (s
st rgo (Selgrlie Sl opdle 4§
Dy oo jgue LS 0 iy 50 o9t (5,
beds il o Culesys alas oy n Slsl
s 4l 5051 45 390 5 Lab 5 ol Ll
Eozs a8 el () poaiie (YY) o)l &yl iulial L
I3 4y sibgenn I GH 5 5 ol sl
Sliass S bl () 09—d g0 d_ae 0l
5 i g by aeyee dale sy Ojeo
Sl i 5l am(GF-1) gl 4 0 55518
Sl —ile b oo GlBl Segliv
0d—5,5d Wlaass (o |y Jweglie Ol el 5l iU
Sldod (o 5 ol Gelad Wiz, Wi o Ay
g olawi 4y bgs o Wilgd co 45 0,95 o piz 4 S

http://rjms.iums.ac.ir

By50950 55 (Gloeged (e y (S ps 5 e ¢ Joles
el 3856

90 2 50 (bl co ,—2) il slaojlail o a wolin b
4S g oo at—duo «B)90950 g 800515 | L
250 (6 e 0,5 les «Byg0eST Ao L slaojlas]
10 (Slege yiie sl

ELET LIV LI IW VRS- E S P PR V-

Sl yiie p (Soglie 9 S fogdl) (oS i yoS
D91 B 50950 93,9055 I (Slaweggd (ylpmny (Ca pus
alan S aS ol lis sl Jlegh ali
Sl xle p (Seglio 9 SO Jegdl) (S i oS
A3 50950 99,509581 )5 Sloueges ol (G yun
rol> gl )0 (oS 5 el aalip 0l (gl e
JaS—id Saglie 5 SO ey Sliy ol iSu 90
(YY) o) g S0 il (YO) (Y- YY) o,
Q‘)ls.o.asj u.u.;).gﬁ (Yf) (Y’Y’) ul)lio.a 5)’9‘0 ‘(Y?)

V) s eled Moy gjly ySiibjs ogle alan


http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

23S (oo lml 850950 O)I005 59 4 S (6 udn
0 ,9095S | ol B dasine a5 S g8 oo Ll
Sl pod Lsly Gl yo el (50 ()7 9 ale (0l
O b e pol (oS 5 aeln )3 39290 (5,08
a5 ouds (55bmintsns Lol @ )lie] sl e
S Slts crge ( Splie s ogdle
Gl Rl L 45T 09 B cois e (S 005 )3 0294
il b ymle o Coleys alace glagiy
o as bl 35T 45 05 5o 5 kb 5 o3l
Cel Lo glin oo (yuioran (A) 3l &ya8 iol54l
alode o (al3Hl 4y gdgee I GH ot s
Wlgi oo dloae (B pmle Luly (ol 53 () 993
o) 9 S—tSu S 331 cnl Ho ) (Gde s Shee
Sl ped Jloimeys 0y5] amany 1) 0 Slee d9up
5 oMas (Sl Cools alEIL S egdl
@ O by ol el al—ae o Sloe 3920
50k izmed 9 09d oa 12l oy p3 Dja8 STas
SoSeo pad Jlad gyt Dlae sla)b o5
ol gt g Has cwac s, Bl Mac
oK wo iy Solel coge Culysye 5 0iS o

(V) 9 oo (FHae- onae

PRI ).,UL_;).MASMSU@GA Loy ol yo

Cely oglio Oly pad &b 3l ] a5 es oo gupe
Ol s oo Gl (Dloae (659 0gmte S edly
g wlaBlices o 093 Slew > gy mhaw 4 s L
L§|)-’L5)-’YL’ Guijjpmm u_u‘uio.a
e Gles oo 1) g ai v wiels e LB il 8l
SipgR 50 eolaiwld ge (S 5 Olis ped a5 8 S
ol 81 Lol ol c—wlio 38,9095 | ol,8l glyp sl
D)l 5 VL (g el x5 iden LAS 4y B a9
als o wljmo ;La.a)‘ ‘) &)’“”5} @Lo..w.? Q)Sl.o.cl.:
ol b bl 5o eanyT slo gy g onyed (b 5o

VFe) oV oyl (Y4 6,9 ﬁjl]bﬁﬁﬂpgl:nhn

'YV

Ol)lﬁ.@m 9 dlz_@bho Lo')_\w

O e R VI E YV
0ol pldl OlS > 45 g olass (Ol yod G g Lal
Al aar [y p el Oluds> olaws g Colin! Jolgd
Sy ped o 0g,S jo Joles olidl e (V)
o> $oodi S (il Jld s 4 Ol oo |reglie
51295 2 S sl 055 ilmosle T ias
Saalon al 33l (oS > bl gl Jo lae g SMLae
OMde (—Sldilps (35 > glasxly (Sl
il Gl o5 _ie S lssl il g ,San
s (—ae Slpssd S pieglie Sl el
drogi 5 Sgetp w0 5 OIS g0 3l K859
Oliy el )0 0g—d oo Nh—ie ac Solen
Sz g )b s Jolas 4y jrdey J 805 5.005lke
30 DH_ac Gi:.:bl&mssﬁ.o&waggbo&ﬁf
Senge 5. (V0) o),,fs,o oy —oldiler slacoles
Wlgs oo digad Ol 3l Ho  SilSegn cxiie sl e
SN S gy Sl o3 @y Al ol vz 4y
S8 malidla ol ) o lad e sl an sl
a6 Rl Bk L e g 9l 0y leeassSil
Sle=ld g Dlacs sl )b ojlasl (iolisl SHlas s
Se gl Sl yed Sl i 5, sleuxls
AL al Soy & w5yl (1) S9—S 0 by ye
Slis el jo aS gyeba ol an ly 155450
& SIS 095 9 19 0 (AL alalies G jesadl
Sz M _ac a5 |5 g al> 0 50 (V) 0,10 04
slizl gl oo (FordS )las S puaigliss 5 Ol
Sond b 055 o0 )13 S o S|
33550 03653 SVl ity (55,51 US54 5,05 5
Sl s 5 000l (531 cnl 1,5 00950 AL 50 5
Saled ;o (V) 09— oo &8 > e o (3Bl g 950
Soagdly Ol yel 5l (U (Hlae cuas Sialen
35— g0 (&5 ;> = Slomwz Glac Ll sags el 55
0%
Cia oS ol i ol egh bl oren
2 (Soglda g S iogdl) (oS 5 (nyed 4tba
Jolas g iy Gllanil) _SilSoge eite slo yiio

PG y50siST 5 Slawaggs Gl ey (Co o g Ol

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

I e 5 95 Oy (SilSoge (St slbyisio S 5 (32 p05 il

resistance in Syrian male mice under lower extremity
suspension conditions. Ebnesina. 2020;22(2):24-35.

11. Pancar Z. Effect of Short-Term Plyometric
Exercises on Element Metabolism in
Adolescents. Gaziantep Universitesi Spor Bilimleri
Dergisi. 2021;5(4):566-572.

12. Eraslan L, Castelein B, Spanhove V, Orhan C,
Duzgun I, Cools A. Effect of Plyometric Training on
Sport Performance in Adolescent Overhead Athletes:
A Systematic Review. Sports Health. 2021. ;13(1):37-
44.

13. Lopez-Segovia M, Andrés JMP, Gonzalez-
Badillo JJ. Effect of 4 months of training on aerobic
power, strength, and acceleration in two under-19
soccer teams. J Strength Cond Res. 2010;24(10):2705-
14.

14. Overend TJ, Paterson DH, Cunningham DA. The
effect of interval and continuous training on the
aerobic parameters. Can J Sport Sci. 1992;17(2):129-
34.

15. Lee M, Timothy JC. Cross education: possible
mechanisms for the contralateral effects of unilateral
resistance training. Sports Med. 2007;37(1):1-14.

16. Creer AR, Ricard MD, Conlee RK, Hoyt GL,
Parcell AC. Neural, metabolic, and performance
adaptations to four weeks of high intensity sprint-
interval training in trained cyclists. Int J Sports Med.
2004;25(2):92-8.

17. Van Den Tillaar R, Roaas TV, Oranchuk D.
Comparison of effects of training order of explosive
strength and plyometrics training on different physical
abilities in adolescent handball players. Biol
Sport. 2020;37(3):239.

18. Chomani SH, Dzai AM, Khoshnaw K,
Joksimovic M, Lilic A, Mahmood A. Effect of Aquatic
Plyometric Training on Motor Ability in Youth
Football Players. Health Sport Rehabil. 2020;7(1):66-
76.

19. Banks S. The effects of a 6-week plyometric
exercise program on vertical jump height and
perceived physical ability in adolescent female
basketball players. Sport Educ. 2020;22(4): 89-102.

20. De Leonardis M, Greco G. Effects ofa
Plyometric Supplemental Training on Vertical Jump
Height and Aesthetic Jumping Ability in Adolescent
Female Dancers. Eur J Physic Educ Sport Sci.
2020;36(4):125-142

21. Ploutz LL, Tesch PA, Biro RL, Dudley GA
Effect of resistance training on muscle use during
exercise. J Appl Physiol. 1994;76(4):1675-1681.

22. Jung AP. The impact of resistance training on
distance running performance. Sports Med.
2003;33(7):539-52.

23. Endurance athletes: With special reference to
explosive-strength training. Finland: University of

http://rjms.iums.ac.ir

a5 Jb ol b o il 4z 530,90 Wilg oo £9—S9e
Obiye & =3l gl mmlis bl 5 5,5k
ooliiwl )8 5,9 (s 5lawoolel (sladslp jo S 5

S gy

313l pime sloodlgls 5 IS 555 ol e 4155

10,08 JloS 5 00,5 Sid g ;0 oSS b
.m)‘b‘)

References

1. Jafari A, Aghalinezhad H, Moradi M,
Gharakhanluo R. Describe and relation determination
between antheropometric and physiologic parameters
with success in teakwondo athelets Olympic. J Sport
Excer Physiol. 2002(14):7-16.(Persian)

2. Bridge CA, da Silva Santos JF, Chaabene H,
Pieter W, Franchini E. Physical and physiological
profiles of tackwondo athletes. Sports Med.
2014;44(6):713-33. 3.

3. Sadowski J, Gierczuk D, Miller J, Cieslinski I,
Buszta M. Success factors in male WTF tackwondo
juniors. J Combat Sports Martial Arts. 2012;1:47-51.

4. Mortazavi S, Sadeghi H, Kamkari K. The
relationship between anthropometric characteristics,
body composition and body type of elite female
gymnasts and specified — event performance. Modern
Olympic. 2014;1(1):15. (Persian)

5. Markovi¢ G, Misigoj-Durakovi¢ M, Trnini¢ S.
Fitness profile of elite Croatian female tackwondo
athletes. Coll Antropol. 2005;29(1):93-9. (Persian)

6. Zhihong HBG. A statistical analysis on the
technique and tactic of 2008 National Tackwondo
Championship Tournament and Olympics trials. J
Anhui Sports Sci. 2009; 3:31-5.

7. O'Connor H, Olds T, Maughan RJ. Physique and
performance for track and field events. J Sports Sci.
2007;25(S1):49-60

8. Raphel V. Evaluation of Body Composition and
Somatotype Characteristics of Male. J Experim Sci.
2010;1(11).

9. Falch, H, N, Radergard HG, van den Tillaar R.
Association of strength and plyometric exercises with
change of direction performances. Plos One.
2020;15(9):¢0238580.

10. Goli Z, Sharifi G. Comparison of the effects of
eight weeks of resistance training and ginseng
supplementation on growth hormone and insulin

VYA

V) s eled Moy gjly ySiibjs ogle alan


http://rjms.iums.ac.ir/article-1-7033-fa.html

[ Downloaded from rjms.iums.ac.ir on 2024-08-16 ]

Jyviskyld; 1999

24. Marcinik EJ, Potts J, Schlabach G, Will S,
Dawson P, Hurley BF. Effects of strength training on
lactate threshold and endurance performance. Med Sci
Sports Exerc. 1991;23(6):739-43.

25. Alonso-Aubin DA, Chulvi-Medrano I, Cortell-
Tormo JM, Picon-Martinez M, Rebullido TR,
Faigenbaum AD. Squat and bench press force-velocity
profiling in male and female adolescent rugby
players. J Strength Cond Res. 2021;35:S44-S50.

26. Stricker PR, Faigenbaum AD, McCambridge
TM. Resistance training for children and
adolescents. Pediatrics. 2020;145(6).

27. Branco BHM, Carvalho IZ, de Oliveira HG,
Fanhani AP, Dos Santos MCM, de Oliveira LP, et al.
Effects of 2 types of resistance training models on
obese adolescents' body composition, cardiometabolic
risk, and physical fitness. The J Strength Cond
Res. 2020;34(9):2672-2682.

28. Amin Ahmadi R, Haghighi A, Hamedinia M.
Effect of plyometric and sprint interval training
programs on performance and some factors of physical
fitness of teenager soccer players. ] A Exercise Ph.
2017;13(25):197-210. (Persian)

29. Dowse RA, McGuigan MR, Harrison C. Effects
of a resistance training intervention on strength,
power, and performance in adolescent dancers. J
Strength Cond Res. 2020;34(12):3446-3453.

30. Carter JEL and Heath BH. Somatotyping:
Developments and  applications.  Cambridge:
CUP.1990.

Y4

Ol)lﬁ‘m 9 u_vlz.@bho Lo')_\w


http://rjms.iums.ac.ir/article-1-7033-fa.html
http://www.tcpdf.org

