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Abstract

-

(quadriceps 60°/s: WS - 2,67 
Nm/kg,  D - 3,06 Nm/kg , S -3,05 Nm/kg; hamstring 60°/s: WS -2,25 Nm/kg , D -2,41 Nm/kg  , S- 2,41 Nm/kg; quadriceps 240°/s: 
WS- 1,42 Nm/kg , D- 1,70 Nm/kg  , S- 1,64 Nm/kg; hamstring 240°/s: WS -1,51 Nm/kg  , D- 1, 85 Nm/kg , S - 1, 71 Nm/kg)

Quadriceps: WS- 158,99 Nm, D- 188,13 Nm, S- 188,72 Nm; hamstring: WS- 149,53 Nm, D-156,67 Nm, S-164,00 Nm). 
(quadriceps: WS-106,75 

Nm ,D- 131, 50 Nm,  S- 126,30 Nm; hamstring : WS- 114,41 Nm, D-139,02 Nm, S-129,43 Nm). This indicates that static and dy-
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Introduction

-

-

researchers also point at the acute adverse effects of stat-

et al. (2005) demonstrated that such influence does not 

duration of 30 and 60 seconds and came to the conclusion 
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-

 

-

power.

-
cular force is conducted. Most measurements are car-

-

dynamometer offers a more precise identification of the 

-

Methods

Sample of examines
-

Measurements

-

-
-

-

-

-

-

-

 
-

-
-

-

-
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Without stretching
-

relation to the dynamometer apparatus. The test consisted 
-

performed a series of four consecutive slow contractions. 

-

-

Dynamic and static stretching program
-

-

-

-

seconds. The total duration of the entire protocol of the 

Statistical analysis

-

variance (repeated measures model). For the analysis of 

Results

-
creased after the application of the static and dynamic 

-

at a rate of contraction of 60°/s
-

Rel. power hamstr: WS-1,65 W/kg, D - 1,75W/kg, 
S-  1,76W/kg (Table 1). 

Gr. Variables Without 
stretching

Dynamic 
stretching

Static 
stretching F Sig. 

Qu
ad

ric
ep

s Max. torque (Nm)
Rel. torque (Nm/kg)
Explosive force (Nm)
Relative power (W/kg)

221.02
2.67
158.99
1.74

250.64
3.06
188.13
1.95

249.97
3.05
188.72
1.90

34.95*
34.63*
17.86*
7.86*

.00

.00

.00

.01

Ha
m

st
rin

g 180.44
2.25
149.53
1.65

199.54
2.41
156.67
1.75

196.79
2.41
164.00
1.76

11.45*
6.58*
8.70*
3.64

.00

.02

.01

.07

Table 1. Average values of the variables of force and power of Quadriceps and Hamstring diagnosed with an isokinetic dynamometer 
after various stretching models at the speed of contraction of 60 °/s.

240°/ -
Max. torque quadr. WS-127,15 Nm  

,D-154,73 Nm  ,S-151,95 Nm; Rel. torque quadr.:WS-1,42 
Nm/kg    D-1,70 Nm/kg,   S-1,64 Nm/kg; Expl. force 
quadr.:WS-106,75 Nm,  D-131,50 Nm,  S-126,30 Nm;  
Rel. power quadr: WS-2,55 W/kg,  D-3,08  W/kg,  S-2,95 

W/kg;  Max.torque hamstr.:WS-131,21 Nm,  D-164,87 
Nm,  S-151,29 Nm;   Rel.torque hamstr.:WS-1,51 
Nm/kg,  D-1,85 Nm/kg,  S-1,71 Nm/kg; Expl.force 
hamstr:WS-114,41 Nm,  D-139,02 Nm,  S-129,43 Nm;  
Rel. power hamstr: WS- 2,99 W/kg,  D-3,73 W/kg, S-3,42 
W/kg  (Table 2). 
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of muscle at a speed of 60°/s : Expl.force quadr.: WS- 
158,99 Nm, D- 188,13 Nm, S- 188,72 Nm; Expl. force 
hamstr.: WS- 149,53 Nm, D-156,67 Nm, S-164,00 
Nm). 

Expl. force 
quadr.: WS-106,75 Nm ,D- 131, 50 Nm,  S- 126,30 Nm; 
Expl. force hamstr. : WS- 114,41 Nm, D-139,02 Nm, 
S-129,43 Nm ( Table 1 , Table 2)

-

-
els (dynamic and static). Results of the Post Hoc analysis 

-

Max. torque hamstr. (Sig. =, 016),  Rel. torque 
hamstr. (Sig. =, 004), Expl. force hamstr. (Sig. = 025) 
and the Rel. power hamstr. (Sig. = 011) . 

Table 2. Average values of the variables of force and power of Quadriceps and Hamstring diagnosed with an isokinetic dynamometer 
after various models stretching at the speed of contraction of 240 °/s.

Gr. Variables Without 
stretching

Dynamic 
stretching

Static 
stretching F Sig. 

Qu
ad

ric
ep

s Max. torque (Nm)
Rel. torque (Nm/kg)
Explosive torque (Nm)
Relative power (W/kg)

127.15
1.42
106.75
2.55

154.73
1.70
131.50
3.08

151.95
1.64
126.30
2.95

50.17*
38.17*
109.35*
28.31*

.00

.00

.00

.00

Ha
m

st
rin

g Max. torque (Nm)
Rel. torque (Nm/kg)
Explosive torque (Nm)
Relative power (W/kg)

131.21
1.51
114.41
2.99

164.87
1.85
139.02
3.73

151.29
1.71
129.43
3.42

8.68*
11.21*
6.76*
7.64*

.01

.00

.01

.01

Variables

Max.torque 
hamstr.

Sig.

Relat.torque
hamstr.

Sig.

Explosive force 
hamstr.

Sig.

Relative power 
hamstr.

Sig.

Dynamic 
stretching

Without 
stretching

Static 
stretching

.002

 

 .016

.003

.004

.004

.025

.003

.011

Table 3.  Results of Post Hoc analysis (Tukey test)- dynamic stretching produced significantly higher values of the variables of 
hamstring at the speed of contraction of 240 °/s.

-

(60°/s): Max.torque quadr.: WS- 221,02 Nm, D- 250,64 
Nm, S- 249,97 Nm; Max.torque hamstr.: WS-180,44 Nm, 
D - 199,54 Nm, S-196,79 Nm
(240°/s): Max. torque quadr.: WS- 127,15 Nm,  D- 154,73 
Nm , S-151, 95 Nm; Max. torque hamstr: WS -131,21Nm, 
D- 164,87Nm,  S-151,29   (Figure 1 and Figure 2).

Figure 1. Maximum torque (Nm) of Quadriceps and Hamstring 
of the knee joint diagnosed by an isokinetic dynamometer at a 

rate of contraction of 60 °/s.
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Discussion

-

-

-

-
ties in which the rate of contraction is small (60°/s) and 

-

-

-

-
cantly increases.

to a decrease in muscle activation and contractile proper-

out that there is no adverse effect associated with static 
-

-

-

-

-
cols should include activities that are tailored to the move-
ments that are specific to a particular sport. Sports that 

amplitude movements should include in their protocol the 
-

-

-
-

-

Figure 2. Maximum torque (Nm) of Quadriceps and Hamstring 
of the knee joint diagnosed by an isokinetic dynamometer at a 
rate of contraction of 240 °/s.
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-

-

free movement.

Conclusion

The results of this study points to the justification of apply-

-
-

-

-
-

-

Reference

-

-

-

-
-

-

stretch protocols on 20 meter sprint performance in trained 

-
-

-

221: 788.

-



 
 
HOMO SPORTICUS ISSUE 2 2017

 
 

11

-

-

819. 

-

Nikolina Gerdijan, assistant professor


