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ABSTRACT

Article Info: [T Wrestling is a fast-paced activity in which resistance training is essential to improve athlete

Received: 11 Jun 2020 : performance. We evaluated the effect of comparison of the effect of eight weeks resistance training with
Accepted: 13 Jun 2020 two patterns of pyramidal and inverse pyramidal on bio-motor ability, Anthropometrical and skill profile
Available Online: 015ep2020 :  Of freestyle wrestlers.
¢ [YIETIEE In this semi experimental study, 24 male freestyle wrestlers were randomly assigned into two
groups [pyramidal (n=12) and inverse pyramidal endurance (n=12)]. The pyramidal and inverse pyramidal
resistance training included (8 weeks, 3 times per a week, 60 minutes per session). Bio-motor ability,
Anthropometrical and skill profile were measured at baseline and at the end of the study. Paired and
independent sample t-test were used to compare within and between-group means and the results were
tested at the significant level P<0.05.
IR Training lead to changes on weight, body mass index, body fat percent, maximum power into pyra-
midal and inverse pyramidal groups (P<0.05). Anaerobic power, explosive power, muscular endurance in-
creased significantly in both pyramidal and inverse pyramidal patterns. There were significant differences
:  inthe between-group mean changes in the variables of weight, body mass index and muscular endurance
Keywords: between the two experimental groups (P<0.05).
Resistance training, : Resistance exercises with pyramidal and inverse pyramidal patterns led to significant weight
Physical fitness, Body loss, body mass index, body fat percentage, and improvement of skill profile and biometric indicators.
Mass Index : Therefore, using both types of training may have a positive effect on wrestlers' performance indicators.

Extended Abstract the best ways to increase muscle strength is to use in-

creasing resistance training [3]. Physiological adapta-
1. Introduction tions include increased strength, increased muscle size,

and improved athletic performance [4]. There are vari-
n many sports, including wrestling, ath- ous resistance training methods, among which we can
letes need certain amounts of strength, mention the inverted and straightforward pyramidal
depending on the type and nature of the methods [5]. These two training methods have been ac-
skill performed and muscle utilization cepted as the most common weight training techniques

and muscles’ role in optimal performance [2]. One of for increasing strength and muscle hypertrophy [6].
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All wrestlers must have high levels of physical fitness
and technical ability to succeed. Given that strength is
one of the essential factors in wrestlers reaching the
peak of readiness. On the other hand, wrestlers are
afraid to deal with it due to the loss of technical skills,
so some coaches and wrestlers believe that strength
training has a detrimental effect (due to loss of flex-
ibility, muscle stiffness, and reduced coordination in
performing techniques) on improving and maintaining
wrestlers’ technical skills; therefore, coaches inhibit
wrestlers from doing strength training. However, due
to the importance of strength training in the process of
success in wrestling competitions, wrestlers are always
skeptical about doing these exercises and their detri-
mental effect on their skill profile and how to combine
strength training with wrestling techniques.

The most important question for coaches and wres-
tling team members is resistance training with the
intensity, volume, and duration that could be an excel-
lent stimulus to increase muscle strength and positively
affect skill profile. This study aimed to investigate the
effect of eight weeks of resistance training with two
pyramidal and inverse pyramidal patterns on bio-mo-
tor ability, anthropometric factors, and skill profile of
freestyle wrestlers.

2. Methods

This research was a quasi-experimental study in
which the two experimental and control groups were
compared with pre-test and post-test design. The sta-
tistical population of this study included all male wres-
tlers in North Khorasan Province. They were members
of the freestyle wrestling team of Bojnurd city, from
which 24 people were selected voluntarily by available
and purposive sampling. In the first stage, the subjects
were familiarized with the project’s nature and coop-
erated in its implementation. The samples were then
randomly divided into simple pyramidal resistance
training (n=12) and reverse pyramidal resistance train-
ing (n=12).

To evaluate the body composition of the subjects,
their height was measured with a Seca gauge (with an
accuracy of 5 mm, made in Germany), their hip and
waist circumference was measured with a MABIS
tape measure (with a sensitivity of 5 mm, made in Ja-
pan), and their body fat percentage and weight were
measured using an In body-720 bioelectric impedance
device (with a sensitivity of 100 g, made in South Ko-
rea), respectively. The subjects’ skill profile was mea-
sured using five techniques used in freestyle wrestling.

Journal of
Sport Biomechanics

In this study, bio-motor indices including anaerobic
power (sargent jump), explosive power (pair jump),
muscular endurance (sit-up), and general agility (Illi-
nois test) were collected. The Brzezinski formula was
used to determine the 1RM (one-repetition maximum)
of the subjects.

The training stations were as follows: the first station
included a reciprocal superset of the forearm and back
muscles; the second station included the reciprocal su-
persets of the quadriceps and hamstrings, and the third
station included the reciprocal supersets of the chest
and back muscles in two pyramidal and inverted pyra-
midal methods. The collected data were analyzed using
SPSS software V. 16.

The Shapiro-Wilk heuristic statistical test confirmed
the normality of the data’s theoretical distribution, and
Levene’s test confirmed the homogeneity of the vari-
ances. Student’s t-test and independent t-test were used
to compare intra-group and inter-group means. A sig-
nificance level of P<0.05 was considered for testing the
results.

3. Results

The results of Table 1 prove that the changes of intra-
group means in the variables of intra-group means (in-
cluding body weight, BMI, body fat percentage, and
maximum strength) were significantly changed in both
inverse and straightforward pyramid patterns (P<0.05).
The “skill profile” variable increased significantly
only in the simple pyramid resistance training group.
Changes in the inter-group mean in the “body mass in-
dex” variable were significantly different between the
two experimental groups (P<0.05).

Changes in intra-group means in the variables of
anaerobic power, explosive power, and muscular en-
durance increased significantly in both inverse and
straightforward pyramidal patterns (P<0.05). The agil-
ity variable was significantly reduced in both groups
of inverse and straightforward pyramidal resistance
training. There was a significant difference between the
two experimental groups in the variation of inter-group
means in the muscle endurance variable (P<0.05).

4. Discussion and Conclusion

This study indicated that the BMI and body fat per-
centage decreased significantly in both inverted and
straightforward pyramidal patterns. Simultaneously,
anaerobic power, explosive power, muscular endur-
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Table 1. Comparison of the intra-group and inter-group variance changes in variables

Mean+SD Changes
. Groups
Variables Pre-test Post-test Intra-group Inter-group
Types of Resistance Training P t P* t
Simple pyramid 71.83+0.93 70.77+0.93 0.001 6.02
Weight (Kg) 0.04 -2.13
Inverse Pyramid 71.33+£1.43 69.66+0.98 0.001 7.41
Simple pyramid 24.54+0.44 24.18+0.39 0.001 5.99
BMI (Kg / m?) 0.04 -2.11
Inverse Pyramid 24.28+0.77 23.71+0.67 0.001 7.45
Simple pyramid 19.4+2.7 17.7+2.7 0.02 2.6
Body fat (Percentage) 0.71 -0.28
Inverse Pyramid 19.5+4.9 18.3+5.4 0.04 23
Simple pyramid 79.2+9.6 86.916.2 0.04 -3.3
Skill profile 0.37 0.9
Inverse Pyramid 82.4+6.7 83.9+7.2 0.3 -1.07
Simpl id 311.6+58.9 352.7+47.7 0.02 -4.9
Muscle strength 'mpie pyram 0.88 014
(one-repetition maximum) o pyramid 304.5+48.4 42.16+1.40 0.04 59
. Simple pyramid 40.4141.56 41.33+1.30 0.001 -4.26
Anaerobic power
(centimeter) 1.00 0.00
Inverse Pyramid 39.58+1.31 252.6616.24 0.02 -2.68
. Simple pyramid 245.756.57 239.16+9.25 0.001 -4.50
Explosive power
(centimeter) 0.60 0.52
Inverse Pyramid 233.1649.52 65.91+1.67 0.001 -7.03
Simple pyramid 61.75+1.05 66.91+2.23 0.001 -8.01
Muscular endurance IMPpie pyrami
0.03 -2.25
(Number) .
Inverse Pyramid 64.16+2.58 8.91+0.26 0.001 -7.83
" Simple pyramid 9.35+0.21 8.7510.36 0.001 6.61
Agility
(second) 0.62 -0.49
Inverse Pyramid 9.25+0.20 8.75+0.36 0.002 4.19
Journal of

* Significance levels for paired sample t-test.

ance, and maximum power increased significantly in
both inverted and straightforward pyramid patterns.
Similar results in creating maximum strength and
muscle volume in both reverse and straightforward
pyramid training patterns are suitable for wrestling
athletes. To this end, coaches are suggested that both
training patterns can improve wrestlers’ bio-motor
ability indices.

Ethical Considerations
Compliance with ethical guidelines

All ethical principles were considered in this article.
The participants were informed about the purpose of

Sport Biomechanics

the research and its implementation stages; they were
also assured about the confidentiality of their informa-
tion; Moreover, They were allowed to leave the study
whenever they wish, and if desired, the results of the
research would be available to them.

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Omidbakhsh Gh, et al. Comparison of the Effect of Eight Weeks Resistance Training Simple & Inverse Pyramidal of Wrestlers. J Sport Biomech. 2020; 6(2)110-121. 112



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1

Journal of

Sport Biomechanics

Authors' contributions

All authors contributed equally in preparing all parts
of the research.

Conflicts of interest

The authors declared no conflict of interest.

Omidbakhsh Gh, et al. Comparison of the Effect of Eight Weeks Resistance Training Simple & Inverse Pyramidal of Wrestlers. J Sport Biomech. 2020; 6(2)110-121.



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1

This Page Intentionally Left Blank



Y o jlods £ 098 .04 y91 oot

o > ot SAE S 1 00 (o203 (5951 93 bt Sloglio (32 po AR Culid 1] dunny Ul
Ol 5 Sl S yhogrg 5%l g

T oS (0 T b S ype® ¢ iSueel ol

Oyl 0 955 ¢ gadlaol o3 ol&itils w0 gy alg ¢ sl pgle 0uSLls <53 49 (559092528 09,5
Ol adgpiie geten (guago 8 oISl o o9 pole 0uSL2ilS o359 (5599 a3 09,5 ¥
Ol el s (8l S oSS ¢ 225 49 pole 0SS o 45 19 (55992543 05,5

IR

B0m ol (55970 158559 9,8 Lae g 2 (saglie iy yad plonl ] 30 9 o (20 s (508 Callad S 225 550 BN
S agys 5l 1S o o Sl A 52 pasSinn 500l gy Staglie (5 42it i yodls dulie g ey ol ol
g2 JSol3l 55 285 G leo o 5

9 (R 033193) oslus (g0 (Shalie (3703 09,5 53 3 (3oLl 90 a4 8,0 SISO oS 8 VE g oitad dalllae (! o ENEY
s 4280y diid Caid ol pugSine g 03lus (g0 ) (Saglie (2 po daliyy i385 8 (185 033190) ugSina (500 (Saglie (o yod
S yageg il 9 (35 S SoaTLE 50705 0195 Gl 51t 9 8875 5 ey 1 pll aieBs e Sike 4y a0 g Al
2l 5 o ool Jius (5 Cidgind bl (b9 3l (529,5 omt 5 29,5090 SRCSilie dlie gl 0 5 pslaar
i el P< o/ g folinn gelans

2 50 Ay )08 4y (917 xS (o 0395 el 5 B9 SR y (5l Sy 4y e (g2 yeT i
oobus 50,0 5951 90 2 yo Dlae Culitul g (o)l @ a8 i g3lan o leT (P<e [+ 0) 0 weSan g ol oy (5o 40
Ot 3 (hae Cuoliil g (o 0395 diled 339 yeiie 1O (5895 mr SLSilee i Bl (g lolins (Al ugSiae o
(P 0) ol jlobine ciglis ‘J'.‘..‘\'La)’." 09)5 9o

S3u 9 N (517 M3 o 0355 Al ey oline RIS &y i pugSias g ol 0y (55U 93 L (Seglite Ly ol IFIREDE
Slogald  stde Sl n po3 €95 90 52 31 (59,5 odliti] Cod (e AN y5bo d3.08 (S5 2 S Sl ASLE 5 (S lon oS
Al anils o 8 xaS g0 Slee

WA 310 53 YT el o g o
A9 0135 VF 1 by o
VAR g0 e 1) o Ltz o

:lbbj‘,.&,lf

‘;GLJ s‘slnjl.aa L').‘o').oj
O 0885 dled ¢ glewr

Sl 55l ol as by o3 g8 (nl 1,55 098 ardio Hlgs
I g oo yoin 00,5 cnyes alae 1o ohay (Saiglsused

3

LYRUTY

(8 Gl @ e (Saselannd slag Sl e
2Ll o5 o)l i3y 0, Shos 3gugp 9 aliae o3l sl
Olyeass Jga> (6l asly Jgol (B Cale) 19500 310 o
Cale; b ool cnl sl cnlpbs seed (55958 5 p3Y e
o3l 890 (213 yo3 (Slapinnsw £95 b (Shaglie (i yoS (B9,
g g0 438,515 4y
G 5 (g yed e (gladdly caslio oS5 L
i (995 ol b gl 5a8 43 gl g0 03 o3 (Sl e
929 sraglie Sliy a3 9ite gla sy, eg) cyal 31l Canwo
0Ll (pagSna g 03kus gy gy 41 (g g0 o] (e 1145 000

ool (£By9 Sladid, (o Fadlaly 5l (S (S8 A,
4 9 4y onl denyer Gl )90 4 ol Ceedd &S
6ok 50 N ol 098 gl <plgl 9 Jlo 03 ccilien & j9e0
4 Wy 300559 ¢ (ST 359 Aoz 3l o3 )9 slaaid, |
SMae (5 g oLl (50 9 [21 9,90 Ojles e g 3
LY 8500 55 )08 5 pasuine polie 4 cdings 8,Shos 4o
3Foslazul ( Dlae 505 aali#l sloghy; e 3 S
Fubarte goglie (sl yod 53 Cel o]} Saglie (slacy yo3
s ¢ 03 09 o0 0alitial (5 4y atly g g 4y 51 )
Ot s b a5 A0 50 518 Srndg yo 1, Alae ¢S slaass

75D 01 poe0 yiS'S

2509 Siolaried 09,5 o)y pole 0aSLIS chgedin suigd B KA cagtio 1 LS

+AA (OY) YAAYYAN o o als
mfathei@um.ac.ir : Kuig yiSI oy



https://orcid.org/0000-0002-4590-8018
https://orcid.org/0000-0002-8655-8472
http://orcid.org/0000-0001-8970-9830
https://orcid.org/0000-0002-3615-7697

4255 b g WS oo @ie (5,98 Dy yo plowl 5l ) S 8S
it Olalice ;3 Coidge wigy 4o (08 Ol jed Coonl 4y
LT aSl jo o 5,08 Sl ped plnil jo oS S ddien
L o)ls kol b QT loe Er0e 0 (508 Slayyad
9 SL 58 (SS9 b ()08 Sl ped S 5 096 9 S

RECLOWE VR Bt}

Oloye (52 &5 Consl Jarzgs (ol o090 (il Sl
g0l 4,05 (g0 9,95 (Gl 8 y90 (2l 0 5 o o
oliyyed 4 oligsle (Solel o9)) 1o oloye 5l ean o5
5 sam Lol caisS oo ooliial T 5l 5 05l olisel aijy by 5,08
295 2V 44359y 555 iy o 4y golizel aigS e Lo
S g0 g o g 30 31y (eSS g

o ulewss 5 glape @l S ipte Griees
42 L g (aglie (03 £9 4z o5 Col il (S8S (slapes
yad al38 gy calin S yore Wiyl o (Sie g e (il
liizes (Il 108l )l e 5 St 5l g Dlae
(Soglie () yoS (b9 AU 4 St Sl (2l 42 Geasly S0 )
Sy Yl 5055 59 Q)}ér" gas €503 (A3l 3 ogdle wilgs oo
(e b Skt 1530 (o pol> gl 5 Bus cnlpl
(S Sy S ASLE g g 03l g0yp (Seglie
09 JSON3T lyeS S (5 o &0 9 S a5l

u“"muf’”

9 75 095 93 & Cul (2 54esS g9 3l Guiod
o585 )8 dglin 8590 (9051 9 903l b b S5
g 0 0y SOl S 1S 1) gy ol (6ol el
e 30 Cugae gl a5 wisls JSas Jlad bl ys oyl
S 43 0 VE b s 51 5 2ings 0500 ()i el Sl
MBas 5 uyiws 3 Bl (55 4iged By 4 ailidbgls
A5 ol

L2l b 6)San 0925 g caple b o3 Cundi dl>je o

S8 ot a4 55y sl ons i i tnshy
pas a5 Slge 4y oliel pas (bl (285 Slepd il
pae o JSI 5 e Bpae pus ol (5jlen il il
ol b dgzlge poe 5 Sl 0l 5 JoSo Byae
S ye aidle (69)lg0) il ole (i o JJSU alal> by agalis
g (ealgils SHaz o slasel sl g ayad cldolas ¢35 3¢
Geizes 50 alllogls 0.0 s (3206 Lol s ol 2 B0 g3
5 g5 g 250 )5 Lol W8T 1) dalicylis ) 0 )3 5 <5,
(5 033l93) 03l (g0, (Shagliia (52 yo3 09,5 93 ;0 (ol j5bo
D (ST (555 03150) (gSne (50 (Seglie (32 105 9

Y o jlods £ 098 1Y 591 ottt

Glasbs, cn i shte (laie ds e ks ped hgy 90 ol L0] 5,5
adpdy Mae By ymle g &y08 oli8l ol (e a3
L8] wileat

S iy b Sl (gloe 99 55 182559 cosls (g2 (g, 5
PSS a5 b Ladlal Jol 5l oslitl b asy (slaoye0 0
OSos 4359 (o2 S b lgty ;5T 0,90 3 5 WS gm0 503
ot Ubey 45 (Gyge o IV] wes plodl w15 S,
by (nl 4 oS Cul ool (ayp gy Sey «pugSae
o 08 Uhey ool 50 09 es A 5 S @ (S
Oya8 Jolae a5 WS oo o0l gl 5l Cunse (90,5 6,5
ALlS dijg Jlade 5l amy looygd 4 (g ol ilaiiiog
TN laoo el a5 a0 )5 5 998 00

0205 SMIanYF 0)90 Sy 53l gy b oS g Sl
9y oSl Chlae Ay ©308 2 (00 by 4 4je b
a5 Wy Azl opl 4y (SlSwl <S> 0 5 9 ploys
il Sl s olina yobo 45 L3l oy oo oz Dlae s ja5
Sypo 4 e pe plol W0, B Sen 5 g5 (4]
Syad G i Oy dod A BV Culd b oyn
Lvel oo alsdl ), dlae

Lol fios ;5 0950l Sogliia Ly po3 aSl 4y 4255 b
Jad 5 Jad 3l ay) Solel Galise Jolye 8 (2B
Oeyre sly Degdge (1 et 3l 9 Wigdy oo ooliin] (alluns
(039 O5es jo (IHESy pas oy G (K859 5
ool Sliy poi Juad Jobo 10 yides 69535 9 bk Sy
9 Ole sl Sl el 4358l (sl justo )by (ails S
oot O‘)&:‘}ﬂ 9 ()9 calizes LSL°M-7 C)‘)ls)v\-;l&wé
Y ] o

el (] 5 5 Gl (e (55,08 e S (2S5 9
ol §y970 NS850 0 Nes St sly (Saglie Dl o3
oIy 9 o8 Jle mhaw 15l o 9 oSS gy ol
0355 9tk b a5 Sigid gl pgasas it Slo (VL (Dlae
Il o ol o iy >

Tobw (Gl Colbge S Sy S LS alos
arg b g andl I 1, S5 g Sl Sobel 5l oYU
oLl sy 50 oo Joloe 51 (Ko pad 25T sl 4y
Jeds Ty 2300 5 51 o a8 St el gl 4 a5 S
A5l dedly SuST slacs )l ol Caws
Sk Gl 32 QeSS 9 Ol 3l (soled e ) 50
So)lee Lado 5 99 50 )bk U (S8 Sy pes &S
(g pdyBlasil ol s 3 Jdo a4y o 5 tS (SaSS
Oyl 0,08 98 g2l o Kialon rals g wlae  bw

O35 St S siogg 501 9 (55 32 ot S saSWd pt (032 (3311 (G551 93 Ghoglie (32 pa i Sl 31 dunlil o3 o g bl e 08

)Ai4




Y o jlosds £ 0y98 .04 591 oot

—
"y

oobitis] it g 3ly0 o 31 Sl Cualiiinl 855155 (5l
Ear8 Oloyd L gosnsS 51y Cuty ay JIS559 g0l el o
scuss a5 Jb> 10 0 grwyley aaSs JLad b lojen a5
e aygly o> jo |, 5ily Juate g 09y adlAS o culy 1) 095
S5 b a4y Sl az B 9855 g0 YU 1) juo ey 05,5 15 a0
S Sde &Sy ol (S ol ady) o 4 loazme
ool Glaie a4y oadplonil ilads slaas g ad oo ST adBs
'd‘f‘g_s‘c"fj(}“"“"“ >

2905y Sp90 58 9a3l b (Sl s Soild
Caonw d o) 335 00 5y0 (a0 59 9l 2 9 (Sl ol yo
Adige aily 093 (sl jl L 250 Olofp b g (9,8 g4kl
Sy STy 55 o (S5 > e 0 9 £, abakl 5l
39 9 395 olee 3l sgee 3 g 9 950 g0 4 9y
Oley 9 Eigte ylagiyS el )0 9 3,5 (o0 seee (bl alail 5
DN s oo cus ogey] 0555, g s oud b

PgSR0 9 03Lw (502 (Jloglio (1 yoi doliyy

Jged 3 I gogesl ainten 1S5 Sy @y (s (sl
A4S 59y Ui ygu0 (y3ds (g yo (SLoolKiun]. ol onlal (S
93l gl Dlae Jlite s pyg Sl po3 ol Jol ol
9y ez Slae Jlite Cow g s oSl g3l Sy
9 M ae Jlite Cons g eppgus olSns] ST fnon
392 ugSias g9 03l (o0, By 98 4 (Sl

5J9‘ C,u:: 5° coolus S ad J.au.’ZA S 33 guws ‘-;239) 5 (t_a."
OLSS ad Jolas) 8,8 dicion )50 S o yo O+ L (glasse
(A o0 035 CanmnaigS LT Al 10 alolddly g CannigST aliae o
Jolea) 83 dipton HI,S5 G o0 YO Ly (glaise epgd o po
CansigSLST aliae 13 alolddl g ConiisST alae jo (41,55 Lo
IS5 Sy 00,0 A0 b sl 5T e 50 Caledyd g a0 005
2 abolidly 5 cunigST aliae 10 (1S5 g0 Jolao) 2,5 asti
A 0 00 CammnigS L] aliae

Jol Cow )3 e ugSan (000 Jlie Cuwpygms b9y 1 (<
OS5 90 Jolae) 0,8 anton 1,55 SO wuoys 0 L slasse
A 00} ComaigS L] alae jo alolidl g CanndgST alae jo
Jolea) 0,8 a8 S5 auo )0 YO L (slijg pgo Cuw po
ComigS il aliae 5 Alolddly 5 ConisST alae 10 (1S5 oz
pd S5 Sy a0 B0 L gy poes Cas j0 g A 00
e ;5 abolidly g oS e 5 (S5 G2 Jolas) 33
a5 b s o oyt alols ol g 085 CandgSTl
IS5 4l (S oo (B9 male by 0 aSul 4
DY) o 4583 L 10 aiBo ¥ cols el IS >

ONeeS

L Lo giogesl a8 Jobo iy 4 oy S5 o3l sl
Layzs i o O 285 b (Lot 925 cilu) K minwsad
Foishen O Sl b (0l () 5193 o b yo57 9 ousls
ol b g )5 Voo Comale b (339 9 o (o107 229 9
0,51IN body-720 Juse) (puides] I3 25Mges olSzs
Qo r:l;u‘ ‘5“9 30 g S0l ‘saLo.'i s (6 S o3l (5=
ooeeltl 00,95 ) 9a3l 51 8 el oz Sl giogal o8
Lyl 009, g oo cailie SWI S g Widgs 00,5 (5 lo0g5
S S0l B9,0 calB annlan 5l g Lo 309051091 008 a5
(et Sby lawg pl S99l Cud g (93 i
N3 S |y 25l 1 395 5970
A E o8

90 S5 gy oolinul b (len Erosd (6503l
o188 S Gl o3 S 3) ST S LS ool
4 Fle Slodali sy - (gyeSofladl oS B 5 a2 25
3 285 s 4 3 00 ynaS Al 0 00 SLiST yo sl Loyl 5o
LU ad aslss 06T 515 0ol ooz (gt 21,25 L ety
alesl 095 e (sloc lgo (sl ke izl 5 oolic
WSS oSS oy e ;S tonBans oliie bl 5390 9

&S 9> Connng 5 (GBS W

Oy Jold (S5 Camj lagasly iaggy ol o
iz Ghp) Gilxdl 008 (el (b)) silars
) a5 (Gt 5 ) Plae culic
09031 bawsgs (53lsm 02 g5 (8 eSo3ll b (s glaaz Gagiisl!
903l (i bl Ggasl Gl 5o -0 onmis (9390 oy
NBead oS has s LS 5 5lay 4y JIS8555.08 (5505l
y oSos alas 0 WL 9 300 Vb 1 ] 095 S 1235
plod b (o390 Gy S IS5 9 lasyl 40 b g0 005 Cdle
005 Cedle 63,5 yuod Caws Ly a5 | (lakais g ols ploxil les
W

Oles olyae i ylis sudiesjcwdle dladi 9o o alold
OlF wdl iy alols az e S g 55 (Dlae
i 38 5 o sl b 3 S5, D
9y shosly o3l ol 0 0 ool ider by (a3l )
38 )5 ol ety 50 (talejl 890 pastd g A was) (s
S en Gt S s 3 sl & o35 ol o 5 sl
oatedia |y by e 00dipasy Jaso s B ladilly 593 Joo
ot sl (e 9 0 plonil Cagi 90 40 <5, ()0 S o
G

Oy S S plogtg pil g (5 3o Conmn 5 (S paB S 1 (00 (B3l 5951 93 Uy gl (ys yoT Aid Cundid 51 dunaglile .o 1K g siSpsal 6 yy.08




saitn (P<e/+B) Cdly (g loline yuusS wgSas g 00l goy2
a3l oolus (0 p2  Siagliio g3 yad 09,5 40 Lald 3,4 £ yerd
ales yusie )3 (29,5 (a2 (S Silioe Dl i 2Ly (5 jlobine
(P<o/+0) 3,1 Jloline coglis yalo3l 09,5 98 oy 48 (ys 0393
5ol i 45 30 o Lt ¥ o lact gy gl
«slmiil ©y08 (silami g Oy Slopaie ;3 (89505950
&")5‘ L)a5iv.o 9 ool R djfj‘ 99y o @M Cealizl
oS 09)5 93 2 55 (Silz yiite (P<e[+0) L (s lolias
Q‘M CAS[% ‘S)bLSM Mls w}i&o 9 ool R ks:.o’u.a
9 Oyt yd GZ)L&.G Cealiiw! o 4o G“S;O't’ Lng&:iiL,a
(P<o1+B) o Jolins Cglds igle;l 09,5
()

soglio oy o3 i Coidr 3G oy p ol aslllas jf CBun
sGZS)}CMu.gJ Ghoaﬁmﬁuujg.\asoéu GAJ.Q szi‘“SOL.’

¥ oylaus £ 0530 IYA yg9 el

bl )

08 halyg SPSS 3ohe 5 (KaS L oudis glaas (cloosls
A8 @5 oom Jloy b 3 o 0l ko g 28
5 Sy gymld 235 gl cygesl 31 eolized 1 Laosls
dglin (s -0 S g (9031 Jamsgs il g (S0
& Sl 9a3l 5l i o (o9 S 9 09y SloLSlee
c.‘a...: s@lﬁ 05"’)‘ 6')-.‘ A oolatuwl J.B.‘J.m.a & 9 CA&3§.~»|
b 458,855 5 P<ef+D g foline

=W

Jsaz j0 JyS 5 Ghalejl 09,8 (sl giogesl lasin

AR o ol ¥ oosleds Jouo @L’LJ 2Slodus oalo ol Y oyleds
(N 039 S paie 33 (9,5 (390 Sl Sl pis &5
535U 93y 30 Ao S8y (17 S0 yd ey 0395 yled

dalllas ;o 0a1S S S yog9,3 (gla Fhag ) 9

CSleatylino 100l
Wog,S
(epogin] pSoS) gy asles  (0,591S) o> (e t5luv) o5 (W) gy
VElOFL./¥F YVAPE-/2Y WA/ AN A YY/aY/F (55 035193) 03bus g0y
VEIYAL /Y ‘aratiad WARVEVYY YYIVEEIY (5 5193) yaSns 5oy
Ol ST (S5 le Erard 9 S agag il Slogasli )0 (29,50t 5 (29,5090 lily Syt duslin ¥ Jguer
i 3 5! B it yuSilee
e PSS
8955 o 89,5 09,° O9eslom 0903l q o
P t P t
eyt Sl YeIVVE./aY YVATE./AY ool oy By
IRl A\ o
ey VIR SAIFSE+ /AN VVSTEY/$Y sSae e (PSS
eyt olad /AL /4 /£ /5¥ Lo L
R S (AN YR W e O 0398 gl
eyt VI YYIVVE-[5V VE/TAL VY sSan oy (E25%0] p595)
R WIVEYIY VFEYIY Lo
Y —I¥A TRAR onarsen
NE Wi/ V/aE/A isSan 5oy (12%)
WX NSy ValY£4/s o2l oy
Al A e Eres
Ay Y AVIEVIY AYIFE5IY isSnn soyh
. e R YOSISEAY/A ¥V V/F£ONA S e
R Y YOYIVEFVIY Y-FIOEENT osSan o (Nl HS )
P<e/ob phaw jo 5 loline®

O35 St S siogg 501 9 (55 32 ot S saSWd pt (032 (3311 (G551 93 Ghoglie (32 pa i Sl 31 dunlil o3 o g bl e 08




Y o jlosds £ 0y98 .04 591 oot

—
AR

OIS (S (55 2 S GlaaSls 50 (29,5 o 9 (52955 01959 lbly SledS anlie ¥ Jgor

ol s 5 Jailiunl B ot yuSiilee
lhb, ; uﬂo
8955 o 8955 95 0] wanil & -
- - = = 09°3) o 0903 e
N FY/ASEVE ¥LI£VE 05 o g s
Voo ofes ?
Ay YIsA FVRYEV/T YUDAE/Y T
de =fide YOVISSESIVE VEO/VALS AV sl s
dpe —eloy Sy
dey Ve VYU VPEYD YYY/\PE/OY osSao g Fas)
dey =N SOINEY/5Y VoY /-0 ologad
TR AT o »
dey VIAY SSIANEY/YY SE/\SLY/BA isSae soyh (<)
deey  EIR NAYE- /Y5 a/pate/¥) o3ks soyn P
Y eI 2
YRR S /AL NYOL-/¥s /yot-/y- S (cayp i
P<-/+0 loline®
9 A og AL s yo )l

3958 olSCws capid (Goy Cllad g9y 5l alalDly
Esr 3l 390 Slindis 5 23950l polie cruall g Loy o
G Gl ) poeie g p SIS cpl Al S (0 5 4,
4 ko Lled g odd (i3 PH als' g lae S8V o
S3lspcs s 3e Jeloe 110] s anlss- pa 095 (S
Slands 5 39500 e s (sled «slgi (i e |,
ALl £ ¢ Bl s a0y o3 Do «Dlae ) 4290

DVF] axmo o JoSits dliae 0395 g (Dhuae

695 93 b (Geglie Sliy yo oo (Lt jol> Badods gl
hae &0 jlolias alil &) yomie ugSian g 03l (508
3 ol 55 4 (30 slacllad elyl.0gdge oS 1S
Ol 345 (Soglie (28ly ()50 42 g0l (el -l 5L sy
309 O leen sy Pl )l (St c09id o0 g5 (5359
9 O (39 el aaoglile 5l (S95TUsS Elgil 1 il J8055,9 2
5039 Selled 3l alousg (g ey o Cenglia cardlr (5905
S 4l Gl g Caeglite

oil)d dlaudy ) 45 Sl iy Jlowr glacellB jf (So @08
oo |y Cuaglia Ll o Do e pius 5l (26 LA
$d,S 5 g sl bawgs Jo) a2 y0 j0 0208 i WS (0
IV g g cpmns (55, 0255 (sl g (Dliae (slappincnn
5 was plaio o (97 (Slolge 41 0308 (fiae (S5 s9bo 4
OlyoecMas ol | eallBecMae (o Sitlotr 5 1 a2y
el diandly (3 (RIS 0395 9 (553l 0 S

Vg palls 0395 2STao 60508 55 5 Jloa Jalge 51 (S

1. Lean Mass Body (LMB)

s og T (S 8 (Gl Erard 9 Suytons il
ool 0,2 (5551 90 by aglin Ciliy yo3 ols i pol> 3udons
A o S S8S (S5lga s Ol loline (AaliEl s omis egSae g

oo Codlad S Lai> (U5 ¢35 55 51 g5k sl
ol sl peme ploy S o (sloslallagd (3 4 a5
57 ol 0 ol o ol o j95 1 (5 pSabr Conon]
2398 Jol> (G3lgais Lo g CEgw) (53l90 2d s 3
DR (53ler g 5yl (9l lacallad ozen (ala b))
(537 els (splocallab (i JET 0 (pg2r S o il cslig
&bee 31 p3Y (55109 00 a2g0 JSin 9 Pl 5590 p3Y
Al oo Cawd 45 (5 3lem o0

Slindis 5 259901 (5519 5t 05 1045 o g 5o (gl
(6l 55525 8 S5 5 i ol 5] 5 o 350
IV o9 o aseitin by g g5 SloMasl by e 93 o
Sh ) plai o 350 Jeloe 0 Jinte S| (2 S3loms Cad il
St (s3y9 Slaelad j0 o594 5 05039, (S5 0 (T g
(S3l9cst 21 Culab gz (5551 el 3gyign Slod 42 0
9 Sloy3d oyl Sgand (linds 5 (el p (She Caday
IVl e (s3lsn o jdsSlS

@y 52155l 5 Sloyed (radl S phund elinndis 5§ (oo
adb Ar b Sl a5 glaculed plonil cga SDlas 5,0
5 lindis i (ol S o el |, aelasl e Jsbo 4
Usoshoo V¥ 433035 (sl e 13 0050 055 ]S i
oPlae Lol 5l ke oyl & sl e ,SLS 12 30
ooty 05 o ol |y (4 Vo 35T) oonooligS T

Oy S S plogtg pil g (5 3o Conmn 5 (S paB S 1 (00 (B3l 5951 93 Uy gl (ys yoT Aid Cundid 51 dunaglile .o 1K g siSpsal 6 yy.08




st 6 5 4o
Sz Moy ey 0098 aslos aS ol LS Lol gt s

S line (Bl usSas g 0ol gaym 55Ul 93 ;2 0 (oo
Caalaul o(g lmal 08 (gilan o e &S FTyee j0 syl

o9Sae g o3l (o058 (5ol 50 o 40 A jud 5 (Dlae
g yad iSTas olowl jo  palies gl .cdly (g loline jiul3dl
e (gSae g 03l (g0 (32505 (55501 90 o (Dlae por>
Sty Oty s pobate Coas el cuslin (2257 (5035
Slooasls 0gug Suely Wilgi oo (12 o3 (55501 50 10 45 398 o0
395 S (LS (5 S

M Slbhae

g3 Y Jgol 3l (599w

ol ol cle ) a i ol o NS Js—ol Ao
a0y Jle aS lo; o ais il o3l oS a5, %
OEALS 5, dad (rizman i LS Sngl,
abeye Lo o) oDl asog idghs 9y, b,z jo

Al A Sl 4 S

Sl o>

ol slaglajlis 3l (o oS 4SsS gt G o
L:AJtL.")o Ls_an.’Z.ﬂ).:.C Lg' ‘5)L7¢3 ‘e 6Lbu:.:’u 5 ks_nn
ERLY]

e )85 g 2l b o By pls
il ol oSl de ol agh sl iy

&lo ol

¥ oylaus £ 0530 IYA yg9 el

o dnwgs oI5 claze 4 @8 Kos ol 4 [VA] cud
el a5 LT 3l el o Gy yo3 aoly Dl el G o
S dz g el g3 Jale 3l 5050y ol Lacullad
AW e )03 giny 55 2 S8 Jalge 0 petes
elae &8 ol Gl s sl (55958 Jleans A5l 5
S 0 by o5 Cendl Glomnzr Solal (5958 Jaloe 5l (S

D8] 8,08 15 ols axgi 3y90

3385 Sl e slags 15l o ja8 al53l Yo 5l S
S > slaasly alil f plas o8 adl oo 3T gl S
o5 aiile (5,50 (sloasld (roioen [Y o] cunlass, |15
O etly 0058 5 (0 o 9 ADP «SiSY ) lancdsilie
oazly Lt line Slpeds crge (Sl SBlae o
a5 058 g0 (logSIl (¢S54 4 e 45 0900 5>
I ] scms o (al38l1, &j08 5 Dlae srae slag, 5L

Sox N 9o Uy iaglae Sliy yos Sl Lt ol Gados gl
has Cualiinl jloline yial3dl a4y youie ywgSias g o0l 0,2
Colawl olidl bYo 5l S wld 0gd ge o8 Sl
2 E9o9e cpl bl @08 aldl Lol aslllas o Dlac
ol38l 31 o ol lias dalllae d. g 009y Folio pol> Gadmes
Al 50 Oguge Dlae Culiinl Dlas <j0d

Ol 095 dalllas jo ) )Kan g 9308 93 g cdian (3l yo
Coolatul g jad ayl38l cacly 5,08 Gl pod aan ol aisls
olts o Sen 5 olipe crizen I¥Y] 808 o Dlac
OB oli8l Eely wilgs co aije b oy ped atan Cola wisly
Hhas culiinl il 5y50 j0 el SMlas culitul 4
o33 (g 4 (bl 4y azgi b aS 0,5 ol igS il g o
C)iM LS’oLQ"S‘b LS‘;)J'; u.g.).a.'f co)lo S99 LS;M Caaliwl 9
and Sl caseie oo U1y Dae mdse Cualinw] col
oS Sg 4 (HDlae culizad o iy i3l W [vy]
Slaws (2ul38l g o ped Coad S L aslyl g ol (S
Gyt 0> U 1y Dlae cualdnul olgs oo cugi o 0 1,56
saglie iy poi ol Lt polo gaios ol [YF] ols tolsdl
Sz loline 20l5 4 yoxie yugSae g oolus (o0y2 (5550 g5 L
Sy S

57 el akie Sl sy b Sen 5 (s,
JAS 5 (o255 S tagdly o 5598 (n ye 09,5 ez )
Sgedet (it 45 Wiy A2m S (il 4y B8 (S ST 0
09,5 g «smS 5 09)5 4 bgye lail (Slz (liee o
anlllas gl .09y 3338 09,5 4y g e Culedyd 9 S yiagdly
L e Slez sl Ll ls Jospen ol (hags mli b ouly,
Ivol whesglize o

O35 St S siogg 501 9 (55 32 ot S saSWd pt (032 (3311 (G551 93 Ghoglie (32 pa i Sl 31 dunlil o3 o g bl e 08

I




September 2020. Vol 6. Issue 2

References
[1] Michaels GN. Arm wrestling training machine. Google Patents; 1988.

[2] Farzad B, Gharakhanlou R, Agha-Alinejad H, Curby DG, Bayati M,
Bahraminejad M, et al. [Physiological and performance changes
from the addition of a sprint interval program to wrestling training
(Persian)]. J Strength Cond Res. 2011; 25(9):2392-9. [DOI:10.1519/
JSC.0b013e3181fb4a33] [PMID]

[3] Carpinelli R. Berger in retrospect: Effect of varied weight train-
ing programmes on strength. Br J Sports Med. 2002; 36(5):319-24.
[DOI:10.1136/bjsm.36.5.319] [PMID] [PMCID]

[4] Hakkinen K. Neuromuscular and hormonal adaptations during strength
and power training. A review. The Journal of sports medicine and
physical fitness. 1989; 29(1):9-26. https://europepmc.org/article/
med/2671501

[5] Baechle TR, Earle RW. Weight training: Steps to success.
New York: Human Kinetics. 2019. https://books.google.com/
books?id=DPB6DWAAQBAJ&printsec

[6] Kraemer WJ, Gordon S, Fleck S, Marchitelli L, Mello R, Dziados J, et
al. Endogenous anabolic hormonal and growth factor responses to
heavy resistance exercise in males and females. Int J Sports Med. 1991;
12(02):228-35. [DOI:10.1055/s-2007-1024673] [PMID]

[7] Bompa T, Bompa TO, Carrera M. Periodization training for sports. Am-
sterdam: Elsevier; 2005.

[8] Mirzaei B, Arazi H, Curby D, Barbas |, Moghaddam MG, Hosseini Y. [The
effects of two different resistive loading patterns on strength, hypertro-
phy, anaerobic power and endurance in young wrestlers (Persian)]. Int
J Wrestl Sci. 2012; 2(1):41-7. [DOI:10.1080/21615667.2012.10878943]

[9] Hakkinen K, Kraemer WJ, Pakarinen A, Tripleltt-Mcbride T, McBride JM,
Hakkinen A, et al. Effects of heavy resistance/power training on maxi-
mal strength, muscle morphology, and hormonal response patterns
in 60-75-year-old men and women. Appl Physiol Nutr Metab. 2002;
27(3):213-31. [DOI:10.1139/h02-013] [PMID]

[10] Cronin JB, McNair PJ, Marshall RN. Is velocity-specific strength training
important in improving functional performance? J Sports Med Phys Fit-
ness. 2002; 42(3):267-73. [PMID]

[11] Mikesky AE, Mikesky KN, Getchell B. Physical Fitness: A way of life.
Traverse City: Cooper Publishing Group; 2008.

[12] Bompa TO, Di Pasquale MG, Cornacchia L. Serious strength
training. Human  Kinetics; 2003.  https://books.google.com/
books?id=3HNkMkJ9XOwC&dq

[13] Hoff J, Helgerud J. Endurance and strength training for soccer players.
Sports Med. 2004; 34(3):165-80. [DOI:10.2165/00007256-200434030-
00003] [PMID]

[14] Meckel Y, Machnai O, Eliakim A. Relationship among repeated sprint
tests, aerobic fitness, and anaerobic fitness in elite adolescent soc-
cer players. J Strength Cond Res. 2009; 23(1):163-9. [DOI:10.1519/
JSC.0b013e31818b9651] [PMID]

[15] Reilly T, Lees A, Davids K, Murphy W. Science and football (Routledge
Revivals): Paper presented at the first World Congress of Science and
Football, Liverpool, 13-17" April 1987. [DOI:10.4324/9780203720035]

[16] Plowman SA, Smith DL. Exercise physiology for health fitness and per-
formance. San Francisco: Lippincott Williams & Wilkins; 2013. https://
books.google.com/books?id=fYiqixSbhEAC&printsec=frontcover&dq

Journal of
Sport Biomechanics

[17] Pareja-Blanco F, Rodriguez-Rosell D, Sdnchez-Medina L, Gorostiaga
E, Gonzélez-Badillo J. Effect of movement velocity during resistance
training on neuromuscular performance. Int J Sports Med. 2014;
35(11):916-24. [DOI:10.1055/5-0033-1363985] [PMID]

[18] Nowacki P, Cai D, Buhl C, Krummelbein U. Biological performance of
German soccer players (professionals and juniors) tested by special er-
gometry and treadmill methods. Sci Football. 1988; 1:145-57. https://
www.taylorfrancis.com/chapters/

[19] Oberg B, Méller M, Gillquist J, Ekstrand J. Isokinetic torque levels for
knee extensors and knee flexors in soccer players. Int J Sports Med.
1986; 7(01):50-3. [DOI:10.1055/s-2008-1025735] [PMID]

[20] Al'Hazzaa H, AlImuzaini K, Al-Refaee S, Sulaiman M. Aerobic and anaer-
obic power characteristics of Saudi elite soccer players. J Sport Med Phys
Fit. 2001; 41(1):54-61. https://search.proquest.com/openview/749200
b790edd165f825f295a9a4126b/1?pg-origsite=gscholar&cbl=4718

[21] Goto K, Ishii N, Kizuka T, Takamatsu K. The impact of metabolic stress
on hormonal responses and muscular adaptations. Med Sci Sports Ex-
erc. 2005; 37(6):955-63. https://europepmc.org/article/med/15947720

[22] Valipour dehnou V, Mansournejad H, Gharakhanlou R, Sharafi F. [Re-
sponse of strength, power and muscle endurance to resistance training
with different rest intervals (Persian)]. J Sport Biosci. 2015; 7(1):77-91.
https://jsb.ut.ac.ir/mobile/article_54278.html?lang=en

[23] Mohebbi H, Sangdovini M, Mirzaei B. [Effect of two resistance training
programs on muscular strengthin untrained men (Persian)]. Metab Exerc.
2012; 2(1):79-92. https://jme.guilan.ac.ir/article_675.html?lang=en

[24] Ratamess NA, Alvar BA, Evetoch TE, Housh TJ, Ben Kibler W, Krae-
mer WJ, et al. Progression models in resistance training for healthy
adults. Med Sci Sports Exerc. 2009; 41(3):687-708. [DOI:10.1249/
MSS.0b013e3181915670] [PMID]

[25] Ravasi A, Gaeini A, Tasmeh M, Abdi H, Abdolmohammadi A. [The effect
of plyometric, strength and complex training on agility of young free style
wrestlers in llam City (Persian)]. J Sports Sci. 2014; 6(2):191-204. https://
jsh.ut.ac.ir/article_50862.html?lang=en

Omidbakhsh Gh, et al. Comparison of the Effect of Eight Weeks Resistance Training Simple & Inverse Pyramidal of Wrestlers. J Sport Biomech. 2020; 6(2)110-121.



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1
http://https://www.freepatentsonline.com/4754964.html
https://doi.org/10.1519/JSC.0b013e3181fb4a33
https://doi.org/10.1519/JSC.0b013e3181fb4a33
https://www.ncbi.nlm.nih.gov/pubmed/21849912
https://doi.org/10.1136/bjsm.36.5.319
https://www.ncbi.nlm.nih.gov/pubmed/12351327
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1724552
https://europepmc.org/article/med/2671501 
https://europepmc.org/article/med/2671501 
https://books.google.com/books?id=DPB6DwAAQBAJ&printsec=frontcover&dq=Weight+training:+Steps+to+success&hl=en&sa=X&ved=2ahUKEwi5-JjlvvjuAhXRTsAKHSZzD1EQ6AEwAHoECAMQAg#v=onepage&q=Weight%20training%3A%20Steps%20to%20success&f=false
https://books.google.com/books?id=DPB6DwAAQBAJ&printsec=frontcover&dq=Weight+training:+Steps+to+success&hl=en&sa=X&ved=2ahUKEwi5-JjlvvjuAhXRTsAKHSZzD1EQ6AEwAHoECAMQAg#v=onepage&q=Weight%20training%3A%20Steps%20to%20success&f=false
https://doi.org/10.1055/s-2007-1024673
https://www.ncbi.nlm.nih.gov/pubmed/1860749
https://doi.org/10.1139/h02-013
https://www.ncbi.nlm.nih.gov/pubmed/12180315
https://pubmed.ncbi.nlm.nih.gov/12094114/
https://books.google.com/books?id=3HNkMkJ9XOwC&dq=Serious+strength+training&hl=en&sa=X&ved=2ahUKEwjBi9ziwPjuAhVOPcAKHf6uDTIQ6AEwAHoECAEQAg
https://books.google.com/books?id=3HNkMkJ9XOwC&dq=Serious+strength+training&hl=en&sa=X&ved=2ahUKEwjBi9ziwPjuAhVOPcAKHf6uDTIQ6AEwAHoECAEQAg
https://doi.org/10.2165/00007256-200434030-00003
https://doi.org/10.2165/00007256-200434030-00003
https://www.ncbi.nlm.nih.gov/pubmed/14987126
https://doi.org/10.1519/JSC.0b013e31818b9651
https://doi.org/10.1519/JSC.0b013e31818b9651
https://www.ncbi.nlm.nih.gov/pubmed/19050649
https://doi.org/10.4324/9780203720035
https://books.google.com/books?id=fYiqixSbhEAC&printsec=frontcover&dq=Exercise+physiology+for+health+fitness+and+performance&hl=en&sa=X&ved=2ahUKEwjPqP6xwvjuAhWSEMAKHUlNCHwQ6AEwAHoECAIQAg#v=onepage&q=Exercise%20physiology%20for%20health%20fitness%20and%20performance&f=false
https://books.google.com/books?id=fYiqixSbhEAC&printsec=frontcover&dq=Exercise+physiology+for+health+fitness+and+performance&hl=en&sa=X&ved=2ahUKEwjPqP6xwvjuAhWSEMAKHUlNCHwQ6AEwAHoECAIQAg#v=onepage&q=Exercise%20physiology%20for%20health%20fitness%20and%20performance&f=false
https://doi.org/10.1055/s-0033-1363985
https://www.ncbi.nlm.nih.gov/pubmed/24886926
https://www.taylorfrancis.com/chapters/biological-performance-german-soccer-players-professionals-juniors-tested-special-ergometry-treadmill-methods-tom-reilly-adrian-lees-keith-davids-murphy/10.4324/9780203720035-28
https://www.taylorfrancis.com/chapters/biological-performance-german-soccer-players-professionals-juniors-tested-special-ergometry-treadmill-methods-tom-reilly-adrian-lees-keith-davids-murphy/10.4324/9780203720035-28
https://doi.org/10.1055/s-2008-1025735
https://www.ncbi.nlm.nih.gov/pubmed/3957519
 https://search.proquest.com/openview/749200b790edd165f825f295a9a4126b/1?pq-origsite=gscholar&cbl=47
 https://search.proquest.com/openview/749200b790edd165f825f295a9a4126b/1?pq-origsite=gscholar&cbl=47
https://europepmc.org/article/med/15947720 
https://jsb.ut.ac.ir/mobile/article_54278.html?lang=en 
https://doi.org/10.1249/MSS.0b013e3181915670
https://doi.org/10.1249/MSS.0b013e3181915670
https://www.ncbi.nlm.nih.gov/pubmed/19204579
https://jsb.ut.ac.ir/article_50862.html?lang=en
https://jsb.ut.ac.ir/article_50862.html?lang=en

