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Isokinetic Strength of Quadriceps and
Hamstring Muscles in Soccer Players

Playing in Different Leagues

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: Soc cer re qu i res high mus cu lar per for man ce on legs. The qu ad ri ceps and
hams tring musc le strength are im por tant du ring the run ning, kic king and sta bi li zing of kne e. Iso-
ki ne tic strength eva lu a ti on is com mon in the sports me di ci ne. Musc le strength im ba lan ces con tri -
bu te to kne e in ju ri es. The aim of this study was to com pa re the con cen tric and ec cen tric iso ki ne tic
qu ad ri ceps and hams tring musc le strength among the pro fes si o nal soc cer pla yers ac cor ding to the -
ir pla ying le a gu e. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  One hun dred fo rty fi ve pro fes si o nal soc cer pla yers in con-
cen tric (1st le a gu e n= 74, 2nd le a gu e n= 51, 3rd le a gu e n= 20) and 130 pla yers in ec cen tric test (1st

le a gu e n= 59, 2nd le a gu e n= 51, 3rd le a gu e n= 20) par ti ci pa ted in this study. Con cen tric and ec cen -
tric strength of qu ad ri ceps and hams tring in both legs was as ses sed using a Bi o dex at 60º/s (Pe ak tor -
qu e, hams tring qu ad ri ceps ra ti o). Analy sis of va ri an ce (ANO VA) was app li ed for each de pen dent
va ri ab le. Pa i red-t test was used in each gro up to exa mi ne dif fe ren ces bet we en do mi nant and non-
do mi nant leg in PT va lu es. A cri te ri on le vel of p< 0.05 was se lec ted for all analy ses. RRee  ssuullttss::  Con-
cen tric and ec cen tric qu ad ri ceps and hams tring musc le strength we re dif fe rent bet we en the le a gu es.
Con cen tric and ec cen tric strength va lu es of qu ad ri ceps in both legs we re hig her in the 1st le a gu e
than 2nd-3rd le a gu e (p< 0.05). Con cen tric hams tring and ra ti o va lu es in both legs we re hig her in the
1st le a gu e than 2nd -3rd le a gu e (p< 0.05). Ec cen tric hams tring and ra ti o va lu es we re fo und hig her in
the 2nd le a gu e than the ot hers (p< 0.05). CCoonncc  lluu  ssii  oonn::  The re sults sho wed that the musc le strength
of pla yers can be re la ted to the ir pla ying le a gu e be ca u se soc cer te ams ha ve dif fe rent strength tra i -
ning prog rams. Spe ci fic ec cen tric exer ci ses for qu ad ri ceps and hams tring musc le sho uld be sup por -
ted in to the soc cer pla yer's tra i ning prog ram. 

KKeeyy  WWoorrddss::  Soc cer; le a gu e; iso ki ne tic; con cen tric; ec cen tric; musc le strength

ÖÖZZEETT  AAmmaaçç:: Fut bol ba cak lar da yük sek kas sal per for mans ge rek ti rir. Ku ad ri seps-hams tring kas kuv -
ve ti koş ma sı ra sın da, to pa vu ruş sı ra sın da ve di zin sta bi li zas yo nu için önem li dir. İzo ki ne tik kuv vet
de ğer len dir me le ri spor he kim li ğin de yay gın ola rak kul la nı lır. Kas kuv ve ti den ge siz lik le ri diz ya ra -
lan ma la rı na ne den olur. Ça lış ma nın ama cı, pro fes yo nel fut bol  oyuncu la rının oy na dık la rı lig le re
gö re kon sen trik ve ek sen trik izo ki ne tik ku ad ri seps ve hams tring kas kuv vet le ri ni kar şı laş tır mak tır.
GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Bu ça lış ma ya, kon sen trik tes te 145 pro fes yo nel fut bol oyun cu su (1. lig n= 74,
2. lig n= 51, 3. lig n= 20) ve ek sen trik tes te 130 pro fes yo nel fut bol oyun cu su (1. lig n= 59, 2. lig n=
51, 3. lig n= 20) ka tıl mış tır. Her iki ba cak ku ad ri seps ve hams tring kon sen trik ve ek sen trik kas kuv -
vet le ri 60º/s hız da Bi o dex izo ki ne tik di na mo met re kul la nı la rak de ğer len di ril miş tir (pik tork, hams -
tring/ ku ad ri seps ora nı). Her ba ğım lı de ğiş ken için var yans ana li zi (ANO VA) uy gu lan mış tır. Her
grup ta do mi nant, do mi nant ola ma yan ba cak pik tork de ğer le ri ara sın da ki far kı in ce le mek ama cıy -
la Pa i red-t tes ti kul la nıl mış tır. Tüm ana liz ler için an lam lı lık dü ze yi p< 0.05 alın mış tır. BBuull  gguu  llaarr::
Kon sen trik ve ek sen trik ku ad ri seps ve hams tring kas kuv vet le rin de lig ler ara sın da fark bu lun muş -
tur. Her iki ba cak ta kon sen trik ve ek sen trik ku ad ri seps kuv vet le ri 1. lig de ğer le ri, 2. ve 3. lig de ğer -
le ri ne gö re yük sek tir (p< 0.05). Her iki ba cak ta kon sen trik hams tring ve oran de ğer le ri 1. lig
de ğer le ri, 2. ve 3. lig de ğer le ri ne gö re yük sek tir (p< 0.05). Ek sen trik hams tring ve oran de ğer le ri 2.
lig de di ğer lig ler den yük sek bu lun muş tur (p< 0.05). SSoo  nnuuçç:: Ça lış ma nın so nuç la rı, fut bol ta kım la rı -
nın fark lı kuv vet an tren man prog ram la rı na sa hip ol duk la rın dan do la yı fut bol oyun cu la rının kas
kuv vet le ri nin oy na dık la rı lig ler le iliş ki li ol du ğu nu gös ter miş tir. Fut bol  oyuncu la rının an tren man -
la rı ku ad ri seps ve hams tring kas la rı na özel ek sen trik eg zer siz ler le des tek len me li dir.  

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Fut bol; lig; izo ki ne tik; kon sen trik; ek sen trik; kas kuv ve ti
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u ad ri ceps musc le plays an im por tant ro le in
jum ping and kic king whi le hams tring mus-
c les con trol run ning ac ti vi ti es and sta bi li zes

the kne e jo int du ring turns. The qu ad ri ceps and
hams tring musc le gro ups are the most fre qu ently in-
ju red musc le gro ups du ring a soc cer match of ten ca -
u sing chro nic pro lon ged ab sen ce from tra i ning.
Im ba lan ce of strength in bet we en ago nist and an ta -
go nis tic musc le gro ups of both legs ha ve be en de fi -
ned pre dis po sing fac tors of in jury in soc cer pla yers.1

Soc cer pla yers we re iso ki ne ti cally cha rac te ri -
zed by a gre at in te rin di vi du al va ri a bi lity of fle xor
and ex ten sor musc le per for man ces. As su ming the
mul ti fac to ri al ori gin of mus cu lar in ju ri es, they em-
p ha si ze the im por tan ce of strength im ba lan ces as a
ma jor risk fac tor. Con se qu ently, pre se a son iso ki -
ne tic as sess ment may al low a pre ven ti ve ap pro ach
of the in ju ri es.2

Eva lu a ti on of musc le strength is of ten used in
soc cer pla yers. Musc le strength of the lo wer ex tre -
mi ti es in soc cer has be en as ses sed com monly using
iso ki ne tic eva lu a ti ons. Iso ki ne tic dyna mo me ter al-
lows the as sess ment of musc le func ti on when the
jo int is un der cons tant an gu lar ve lo city.3-5 Con cen -
tric eva lu a ti on is the most fre qu ently met hod used.6

Ho we ver; the musc les ope ra ting at the kne e con-
tract ha bi tu ally at the ec cen tric mo de par ti cu larly
du ring spor ting ac ti vi ti es. The con ven ti o nal (kne e
fle xor/ex ten sor musc le strength) ra ti o is com monly
used to eva lu a te jo int sta bi lity.6,7

Pla yers of dif fe rent le a gu es may ha ve dif fe -
rent tra i ning sche du les that may af fect qu ad ri ceps
and hams tring strength. It is as su med that pla yers
of the first le a gu e will ha ve in ten se tra i ning com-
pa red to the se cond and third le a gu e that may re-

sult with streng the ned qu ad ri ceps and hams tring
musc les.

The aim of this study was to com pa re the con-
cen tric and ec cen tric iso ki ne tic qu ad ri ceps and
hams tring musc le strength among dif fe rent com-
pe ti ti on le vels in the Tur kish pro fes si o nal soc cer
pla yers ac cor ding to the le a gu e they play. This
study may con tri bu te to in form abo ut the musc le
strength for Tur kish soc cer te ams di rec tors and me -
di cal te am. The con di ti on of Tur kish pro fes si o nal
soc cer pla yers musc le strength may de mons tra te on
our co untry for li te ra tu re.

MA TE RI ALS AND MET HODS

PAR TI CI PANTS

One hundred forty five Tur kish pro fes si o nal ma le
soc cer pla yers in con cen tric (1. le a gu e, n= 74; 2. le -
a gu e, n= 51; 3. le a gu e, n= 20) and 130 pla yers in ec-
cen tric test (1. le a gu e, n= 59; 2. le a gu e, n= 51; 3.
le a gu e, n= 20) par ti ci pa ted this study. Be fo re the
test, the soc cer pla yers ha ve be en exa mi ned by the -
ir te am doc tors. The soc cer pla yers who had no in-
jury we re ta ken in to the study. The se da ta we re
pro vi ded with ro u ti nely pre se a son me a su re ment
and all soc cer pla yers par ti ci pa ted vo lun tary. The
soc cer pla yers, who ha ve be en only al lo wed by te -
am doc tor, we re ta ken in ec cen tric test. Limb do m-
i nan ce was de fi ned af ter co ac hes’ and soc cer
pla yers’ re ports, with re gard to the leg pre fe ren ti -
ally used by soc cer pla yers in cer ta in soc cer skills.
The soc cer pla yers had 112 right do mi nant, 33 left
do mi nant legs in con cen tric test and 100 right do -
mi nant 30 left do mi nant legs in ec cen tric test. Cha r-
ac te ris tics of the soc cer pla yers by com pe ti ti on
le vels are pre sen ted in Tab le 1.

Concentric test Eccentric test
1. league 2. league 3. league 1. league 2. league 3. league
n = 74 n = 51 n = 20 n = 59 n = 51 n = 20

Age (years) 25.3 ± 3.8* 21.7 ± 3.1 22.8 ± 3.8 24.9 ± 3.6* 21.7 ± 3.1 22.8 ± 3.7

Height (m) 1.79 ± 0.1 1.78 ± 0.1 1.78 ± 0.1 1.79 ± 0.1 1.78 ± 0.1 1.78 ± 0.1

Weight (kg) 75.4 ± 5.7 73.6 ± 7.4 72.9 ± 6.7 75.5 ± 5.9 73.6 ± 7.4 72.3 ± 8.1

BMI kg/m2)  23.5 ± 1.3 23.4 ± 1.6 23.0 ± 1.7 23.6 ± 1.3 23.4 ± 1.6 23.0 ± 1.7

TABLE 1: Characteristics of the soccer players by competition levels (Mean ± SD).

*p< 0.05.



ISO KI NE TIC TEST

An iso ki ne tic dyna mo me ter (Bi o dex Me di cal Sys-
tems, Inc., New York, USA) was used to carry out
at 60 o/s in two con trac ti on mo des; con cen tric and
ec cen tric. All tests we re per for med ac cor ding to
the iso ki ne tic pro to col ad vi sed by the ma nu fac tu -
rer in or der to en su re the qu a lity and va li dity of
tes ting. The dyna mo me ter was ca lib ra ted be fo re
the study. Eva lu a ti on of each te am was con duc ted
be fo re the com pe ti ti ve se a son. Every test ses si on
pre ce ded by a 5 mi nu te er go cycle warm up (60-70
rpm) and stretc hing exer ci ses (hams tring, qu ad ri -
ceps, gas tro so le us, and hip fle xor and ex ten sor mus-
c les). Warm-up and stretc hing exer ci ses we re
per for med to pre vent the musc le in ju ri es and ob ta -
i ned the ma xi mum strength du ring the tests. Sub-
jects we re tes ted in a sit ting po si ti on with the arms
fol ded ac ross to the sub ject’s chest. The mec ha ni cal
axis of the dyna mo me ter was alig ned with the la t-
e ral epy cond yle of fe mur.5,8-10 The trunk and the
thigh we re sta bi li zed with belts. The dyna mo me -
ter’s le ver arm was po si ti o ned at the ank le. Ran ge
of mo ti on of the con cen tric test was 0 to 90 deg re -
es. The ec cen tric ran ge of mo ti on was set at 20 to
90 deg re es (0 deg re es cor res pon ding to full ex ten -
si on). Sub jects we re per for med three warm-up re -
pe ti ti ons and then per for med five ma xi mum
con trac ti ons for the tests. Re co very ti me bet we en
con cen tric and ec cen tric test was 10 mi nu tes. Af ter
the re co very ti me, a test for ec cen tric musc le
strength was per for med. All sub jects be ne fi ted
from ver bal en co u ra ge ment but did not re ce i ve any
vi su al fe ed back du ring the tests.5,8-10 Strength was
re por ted as the ma xi mal pe ak tor qu e (PT) and ham-
s tring to qu ad ri ceps pe ak tor qu e ra ti o.

STA TIS TI CAL ANALY SIS

All da ta we re analy zed using SPSS 13.0 (Chi ca go,
Il li no is, USA). Analy sis of va ri an ce (ANO VA) was
app li ed for each de pen dent va ri ab le. When sig ni fi -
cant dif fe ren ces we re fo und, Tu key post-hoc analy-
sis was app li ed to de ter mi ne the sig ni fi can ce of
re la ti ons hip of the me ans. Pa i red t-test was used in
each gro up to exa mi ne dif fe ren ces bet we en do mi -
nant and non-do mi nant leg in PT va lu es. A cri te ri -
on le vel of p< 0.05 was se lec ted for all analy ses. 

RE SULTS

ANO VA bet we en the third le a gu es pla yers in he -
ight, we ight and body mass in dex re ve a led no sta-
tis ti cal dif fe ren ces. The age of first le a gu e pla yers
we re hig her than that of the se cond and third le a -
gu es pla yers (p< 0.05) (Tab le 1). 

CON CEN TRIC AND EC CEN TRIC QU AD RI CEPS PT RE SULTS: 

Do mi nant Leg:

ANO VA in di ca ted sig ni fi cant dif fe ren ces (F2.142=
12.78, p< 0.001) in con cen tric qu ad ri ceps PT. Tu key
test in di ca ted a dif fe ren ce bet we en first and se cond
le a gu e (257.6 ± 32.9 vs 238.3 ± 30.2 Nm, p< 0.005)
and al so bet we en first and third le a gu e pla yers (257.6
± 32.9 vs 221.9 ± 25.5 Nm, p< 0.001) (Fi gu re 1). Ec-
cen tric qu ad ri ceps PT was fo und sig ni fi cantly dif fe -
rent (F2.127= 8.2, p< 0.001) with ANO VA. Tu key test
in di ca ted a dif fe ren ce bet we en first and se cond le a -
gu e (210.9 ± 38.3 vs 190.5 ± 35.8 Nm, p< 0.005) and
al so bet we en first and third le a gu e pla yers (210.9 ±
38.3 vs 175.9 ± 36.2 Nm, p= 0.001) (Fi gu re 1).

Non-do mi nant Leg:

At con cen tric qu ad ri ceps PT, ANO VA re ve a led sig-
ni fi cant dif fe ren ces (F2.142=  16.41, p<0.001). Tu key
test in di ca ted a dif fe ren ce bet we en first and se cond
le a gu e (262.3 ± 38.3 vs 235.5 ± 29.3 Nm, p<0.001)
and al so bet we en first and third le a gu e pla yers
(262.3 ± 38.3 vs 221.1 ± 24.5 Nm, p<0.001) (Fi gu re
1). Ec cen tric qu ad ri ceps PT was fo und sig ni fi cantly
dif fe rent (F2.127=  7.1, p<0.005). Tu key test in di ca -
ted a dif fe ren ce bet we en first and se cond le a gu e

ISOKINETIC STRENGTH OF QUADRICEPS AND HAMSTRING MUSCLES IN SOCCER PLAYERS PLAYING... Zekiye Nisa ÖZBERK ve ark.

Turkiye Klinikleri J Sports Sci 2009;1(1) 19

FIGURE 1: Comparison of concentric and eccentric quadriceps peak torque
(Nm) in both legs at 60 degree/second for the dominant and non-dominant
leg, between the three leagues (average ± standart deviations).
Dom.= Dominant leg, Non-dom.= Non-dominant leg.
* Significant difference between first and second league and also between first
and third leagues.



(207 ± 36.1 vs 185.4 ± 39.1 Nm, p= 0.007) and al so
bet we en first and third le a gu e pla yers (207 ± 36.1
vs 178 ± 29.3 Nm, p= 0.007) (Fi gu re 1).

CON CEN TRIC AND EC CEN TRIC HAMS TRING PT RE SULTS:
Do mi nant Leg:

ANO VA sho wed a sig ni fi cant dif fe ren ces (F2.142=
6.73, p= 0.002) con cen tric hams tring PT. Tu key test
in di ca ted a dif fe ren ce bet we en first and third le a gu -
e pla yers (141 ± 21.6 vs 113.2 ± 23.4 Nm, p<0.005)
al so bet we en se cond le a gu e and third le a gu e (132.3
± 41.4 vs 113.2 ± 23.4 Nm p= 0.047). ANO VA pre-
sen ted sig ni fi cant dif fe ren ces (F2.127=  5.36, p= 0.006)
in ec cen tric hams tring PT. Tu key test in di ca ted a
dif fe ren ce bet we en first and se cond le a gu es (253.7 ±
92.7 vs 301 ± 57.4,  p= 0.005) (Fi gu re 2). 

Non-do mi nant Leg:

ANO VA in di ca ted sig ni fi cant dif fe ren ces (F2.142=
6.51, p= 0.002) in con cen tric hams tring PT. Tu key
test in di ca ted a dif fe ren ce bet we en first and third
le a gu e pla yers (134.9 ± 20.1 vs 106.9 ± 20.1 p=
0.001), al so bet we en se cond le a gu e and third le a gu -
e (128.2 ± 44 vs 106.9 ± 20.1 p= 0.026). ANO VA pre-
sen ted sig ni fi cant dif fe ren ces (F2.127=  4.88, p= 0.009)
in ec cen tric hams tring PT. Tu key test in di ca ted a
dif fe ren ce bet we en first and se cond le a gu es (250.8
± 97.1 vs 296.8 ± 64.4 p= 0.009) (Fi gu re 2). 

CON CEN TRIC AND EC CEN TRIC HAMS TRING TO 
QU AD RI CEPS PT RA TI O RE SULTS:
Do mi nant Leg:

ANO VA in di ca ted no sig ni fi cant dif fe ren ces con-
cen tric hams tring to qu ad ri ceps PT (Hcon/Qcon)

ra ti o. ANO VA sho wed sig ni fi cant dif fe ren ces
(F2.127=  9.05, p= 0.000) in ec cen tric hams tring to
qu ad ri ceps PT (Hecc/Qecc) ra ti o. Tu key test in di-
ca ted a dif fe ren ce bet we en first and se cond le a gu -
es (127.1 ± 54.3 vs 161.5 ± 31.7, p<0.001) (Fi gu re
3).

Non-do mi nant Leg:

ANO VA in di ca ted no sig ni fi cant dif fe ren ces con-
cen tric hams tring to qu ad ri ceps PT (Hcon/Qcon)
ra ti o. ANO VA sho wed sig ni fi cant dif fe ren ces in
non-do mi nant (F2.127=  9.58, p= 0.000) legs ec cen -
tric hams tring to qu ad ri ceps PT (Hecc/Qecc) ra ti o.
Tu key test in di ca ted a dif fe ren ce bet we en first and
se cond le a gu es (127.2 ± 54.9 vs 162.9 ± 30, p<0.001)
non-do mi nant leg (Fi gu re 3).

COM PA RI SON OF DO MI NANT AND NON-DO MI NANT 
QU AD RI CEPS AND HAMS TRING PT AND 
HAMS TRING TO QU AD RI CEPS RA TI O RE SULTS 
IN BOTH CON CEN TRIC AND EC CEN TRIC MO DES:

The re was no dif fe ren ce bet we en the do mi nant
and non-do mi nant leg on the con cen tric and ec-
cen tric qu ad ri ceps PT in thre e le a gu es (p> 0.05)
(Tab le 2). A sig ni fi cant dif fe ren ce was fo und be-
t we en the do mi nant and non-do mi nant leg for
the con cen tric hams tring PT and HcoSn/Qcon ra -
ti o in the first le a gu e pla yers (p< 0.05) (Tab le 3,
4). Sig ni fi cant dif fe ren ces we re not fo und in ec-
cen tric hams tring PT, bet we en do mi nant and
non-do mi nant legs in the ot her le a gu es (p> 0.05)
(Tab le 3, 4).
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FI GU RE 2: Com pa ri son of con cen tric and ec cen tric hams tring pe ak tor qu e
(Nm) in both legs at 60 deg re e/se cond for the do mi nant and non-do mi nant
leg, bet we en the thre e le a gu es (ave ra ge ± stan dart de vi a ti ons). Dom.= Do -
mi nant leg, Non- dom.= Non-do mi nant leg,
* Sig ni fi cant dif fe ren ce bet we en first and third le a gu e and al so bet we en se-
cond and third le a gu e.
‡ Sig ni fi cant dif fe ren ce bet we en se cond and first le a gu e.

FIGURE 3: Comparison of concentric and eccentric hamstring to quadriceps
peak torque ratio (%) in both legs at 60 degree/second for the dominant and
non-dominant leg, between the three leagues (avarage ± standart deviations). 
Dom.= Dominant leg, Non-dom.= Non-dominant leg.
* Significant difference between first and second league.
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DIS CUS SI ON

Musc le strength is one of the most im por tant va ri -
ab les for me a su ring per for man ce in te am sports in
physi cal con di ti on. Be ca u se of the comp le xity of
the soc cer ga me, it is dif fi cult to as cer ta in the con-
tri bu ting musc le strength to the func ti o nal out co -
me. Ta lent and tech ni cal and tac ti cal stra te gi es are
the ot her con tri bu ting fac tors.5 In jury mec ha nisms
con sist of in trin sic and ex trin sic risk fac tors. In trin-
sic risk fac tors are age, ca re er du ra ti on and pre vi o -
us in jury, whe re as ex trin sic risk fac tors such as lack
of tra i ning, le vels of com pe ti ti on may be in cre a se
the in jury risk.4,5

In our study, pro fes si o nal soc cer pla yers in
thre e dif fe rent le a gu es un der went pre-se a son iso ki-
ne tic musc le tes ting to de ter mi ne if the re was any
dif fe ren ce bet we en the dif fe rent le a gu es te ams’ pla -
yers and bet we en do mi nant and non-do mi nant
legs in qu ad ri ceps and hams tring musc le gro ups.

Ac cor ding to the re sults of our study con cen -
tric and ec cen tric musc le strength was dif fe rent be-
t we en the thre e le a gu es pla yers. Con cen tric and
ec cen tric strength va lu es of qu ad ri ceps we re hig -
her in the 1. le a gu e pla yers than the 2. le a gu e and
3. le a gu e pla yers in both legs. Con cen tric hams tring
PT va lu es we re less in the 3. le a gu e pla yers than
the 1. le a qu e and 2. le a gu e pla yers. Ec cen tric ham-

Concentric Eccentric
Quadriceps Dom. Non-dom Dom. Non-dom

X ± SD X ± SD T p X ± SD X ± SD t p
1. league 257 ± 32 262 ± 38 1.3 0.21 210 ± 38 207 ± 36 1.2 0.24

2. league 238 ± 30 235 ± 29 0.7 0.49 190 ± 35 185 ± 39 1.5 0.14

3. league 221 ± 25 221 ± 24 0.2 0.86 175 ± 36 178 ± 29 0.3 0.74

TABLE 2: Comparison of quadriceps concentric peak torque (Nm) between dominant and non-dominant legs 
in three different leagues.

Dom: Dominant, Non-dom: Non-dominant leg, p< 0.05.

Concentric Eccentric
Hamstring Dom. Non-dom Dom. Non-dom

X ± SD X ± SD T p X ± SD X ± SD t p
1. league 141 ± 21 134 ± 20 3.2 0.002* 253 ± 92 250 ± 97 0.6 0.5

2. league 132 ± 41 128 ± 44 1.9 0.06 301 ± 57 296 ± 64 0.7 0.5

3. league 113 ± 23 106 ± 20 1.9 0.08 262 ± 70 255 ± <54 0.5 0.6

TABLE 3: Comparison of hamstring concentric peak torque (Nm) between dominant and non-dominant legs 
in three different leagues.

Dom: Dominant, Non-dom: Non-dominant leg, p< 0.05.

Concentric Eccentric 
Ratio Dom. Non-dom Dom. Non-dom

X ± SD X ± SD t p X ± SD X ± SD t p
1. league 55 ± 7.3 51.5 ± 6.4 3.6 0.001* 127.1 ± 54.3 127.2 ± 54.9 0.0 0.98

2. league 56 ± 19.6 55.1 ± 22.5 0.8 0.43 161.5 ± 31.7 162.9 ± 30 0.4 0.7

3. league 51.1 ± 13.2 48.6 ± 8.8 1.7 0.1 148.4 ± 23.1 144.1 ± 24.7 0.7 0.55

TABLE 4: Comparison of hamstring to quadriceps ratio (%) between dominant and non-dominant legs in three different leagues.

Dom: Dominant, Non-dom: Non-dominant leg , p< 0.05.
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s tring PT va lu es we re hig her in the 2. le a gu e pla y-
ers than the ot hers. The se dif fe ren ces can be exp -
la i ned by com pe ti ti on le vels. Be ca u se dif fe rent
com pe ti ti on le vels te ams ha ve dif fe rent tra i ning
prog ram and in cre a sed le vels of com pe ti ti on can
pro vi de re gu lar tra i ning prog ram me.

The re are se ve ral stu di es on the as so ci a ti on be-
t we en iso ki ne tic strength and dif fe rent com pe ti ti on
le vels in the li te ra tu re. Giggis et al.,11 fo und that na-
ti o nal yo uth Gre e ce eli te soc cer pla yers had gre a ter
iso met ric for ce than sub-eli te and rec re a ti o nal soc-
cer pla yers’. Alt ho ugh iso met ric for ce was used to
eva lu a te the musc le strength in this study, re sults of
this study are si mi lar our re sults.11 The fin dings of
our study first le a gu e soc cer pla yers’ musc le strength
hig her than ot her le a gu es. Co met ti et al. eva lu a ted
French first di vi si on (eli te), se cond di vi si on (sub-eli -
te), and ama te urs and eva lu a ted iso ki ne tic con cen -
tric qu ad ri ceps and hams tring musc le strength.12

Ac cor ding to the re sults of the ir study, eli te pla yers
had hig her hams tring tor qu e than ama te ur pla yers.
Ot her stu di es sho wed si mi lar fin dings.6,13 In our
study, 1. le a gu e pla yers’ con cen tric hams tring PT va -
lu es we re hig her than the 3. le a gu e pla yers’ in both
legs. On the con trary to the se stu di es and our study;
Za kas et al., co uld not find any dif fe ren ces in con-
cen tric PT va lu es of qu ad ri ceps and hams tring wit -
hin dif fe rent soc cer and bas ket ball di vi si ons.14 In our
study, 1. le a gu e pla yers’ ec cen tric qu ad ri ceps PT va l-
u es and 2. le a gu e pla yers’ ec cen tric hams tring PT va -
lu es we re hig her than the ot her le a gu e pla yers. Iga
et al., de mons tra ted that tra i ned soc cer pla yers we -
re stron ger than un tra i ned pla yers in ec cen tric qu ad -
ri ceps and hams tring PT in both legs.15 Ho we ver,
Chol let et al, sho wed no dif fe ren ces in ec cen tric qu -
ad ri ceps and hams tring strength bet we en the soc cer
pla yers and se den tary pe op le.6

In soc cer, exp lo si ve type of ef forts such as
starts, sprints, jumps, du els, fe ints and kic king are
im por tant fac tors for suc cess ful soc cer per for man -
ce. The se ef forts de pend in mo re ex tend on the ma -
xi mal strength of the lo wer ex tre mi ti es. Over
emp ha sis on one si de ac ti vi ti es, such as kic king,
jum ping and lan ding may le ad to asy mmetry and
do mi nan ce of one leg which in turn may ca u se gre -
a ter than nor mal dif fe ren ces in strength.16

Za kas A., sug ges ted the ab sen ce of asy mmetry
bet we en the do mi nant and non-do mi nant leg con-
cen tric PT in both musc le gro ups.16 The re sult of
our study al so sug gests no dif fe ren ce bet we en do -
mi nant and non-do mi nant legs for con cen tric qu -
ad ri ceps PT. Ho we ver; Ot zel et al., fo und
sig ni fi cant dif fe ren ces for con cen tric qu ad ri ceps
strength bet we en do mi nant and non-do mi nant
legs.17 Bi la te ral strength dif fe ren ces we re fo und in
Rah na ma’s et al., study; the hams tring musc les of
the do mi nant leg we re we a ker than tho se in the
non-do mi nant leg.18 This strength dif fe ren ce was
ap pa rent in both con cen tric and ec cen tric mo des.
In con trast, ac cor ding to the fin dings of our study,
do mi nant con cen tric hams tring PT was gre a ter
than non-do mi nant leg. A pos sib le exp la na ti on for
this dif fe ren ce is that, a dif fe ren ti al tra i ning sti mu -
lus to the hams tring musc les bet we en do mi nant
and non do mi nant legs.

The most fre qu ently re por ted strength ra ti o of
the kne e musc les was the con cen tric Hcon/Qcon
ra ti o. Kna pik and Ra mos in di ca ted that the
Hcon/Qcon ra ti o va ri es from 50% to 62% in he -
althy pe op le whe re as ra ti os for soc cer pla yers vary
from 41% and 81%. In the cur rent study, ave ra ges
of Hcon/Qcon ra ti o we re fo und 55% in do mi nant
leg and 52% in non-do mi nant leg.19

Se ve ral stu di es we re fo und sig ni fi cant dif fe -
ren ces bet we en eli te soc cer pla yers and ot her gro -
ups for Hcon/Qcon ra ti o.6,20,21 Ho we ver; ot her
aut hors sho wed that the Hcon/Qcon ra ti o was fo -
und any dif fe ren ce bet we en the di vi si ons of soc cer
pla yers.14,22 Iga et al., com pa red bi la te ral iso ki ne tic
strength cha rac te ris tics of kne e fle xor and ex ten -
sor musc les in tra i ned ju ni or soc cer pla yers to an
un tra i ned con trol gro up.15 They fo und that tra i ned
soc cer pla yers’ Hcon/Qcon and Hecc/Qecc ra ti o
we re hig her in both legs of the un tra i ned in di vi -
du als. Our study sho wed that Hcon/Qcon ra ti o has
no sig ni fi cant dif fe ren ce bet we en the thre e le a gu -
es in both legs. Ho we ver, the 2. le a gu e pla yers
Hecc/Qecc ra ti o was fo und sig ni fi cantly hig her
than ot her gro ups. 

Rah na ma et al., fo und sig ni fi cant dif fe ren ces
bet we en do mi nant and non-do mi nant legs of eli te
and sub-eli te soc cer pla yers’ Hcon/Qcon ra ti o.18



Sig ni fi cant dif fe ren ce was fo und bet we en the do m-
i nant and non-do mi nant leg for the Hcon/ Qcon
ra ti o of 1.le a gu e pla yers in our study. 

CONC LU SI ON
Our re sults sho wed that the musc le strength and
ago nist/an ta go nist PT ra ti o can be re la ted to the

com pe ti ti on le vel be ca u se soc cer te ams ha ve dif fe -
rent strength tra i ning prog rams. Musc le strength
im ba lan ces con tri bu te to kne e in ju ri es. Spe ci fic ec-
cen tric exer ci ses for qu ad ri ceps and hams tring
musc le sho uld be sup por ted in to the soc cer pla yer’s
tra i ning prog ram. The re fo re; kne e in ju ri es can be
pre ven ted.
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