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Abstract

High relationships between muscle strength and various forms of jumps are usually based on the research sam-
ples of professional athletes or students of sports and physical education. However such studies are less known
in the case of recreational women. This study aimed to determine the relationship between isokinetic param-
eters of knee joint muscle strength with the efficiency of performing vertical jumps. The sample represents a
group of 16 healthy and physically active women (age=31.04+3.71; height 168.13+8.34; weight 59.80+9.80).
Knee extensors and flexors were evaluated by using an isokinetic dynamometer, while the two-foot vertical
jump performance was measured using the Opto Jump System. Pearson's correlation coefficient was used to
determine correlation magnitude (p<.05). The obtained results indicated high correlations of the knee extension
peak torque dominant leg (KEPT D), knee extension peak torque non-dominant leg (KEPT ND) and knee flex-
ion peak torque non-dominant leg (KFPT ND) with counter movement jump free arms (CMJFA) (r=.525; r=.511;
r=.594; p<.05). High correlations was also indicated between KFPT ND with counter movement jump (CMJ)
(r=.514; p<.05). Given that these are recreational women, we can assume that the countermovement free arm
jump type was the most natural form of expressing their explosive potential. It is certainly important that future
studies further examine the relationships between muscle strength and performance of primary and specific
motor tasks in recreational women.
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Introduction

As a type of motor ability, the explosive strength rep-
resents one of the determinants of success in all the activities
which demand the use of great muscle force in the shortest
period (Metiko$ et al., 1989). Jumping is a complex human
movement that requires complex motor cooramedination be-
tween the upper and lower body segments. In particular, the
propulsive action of the lower limbs during a vertical jump
has been considered particularly suited for evaluating explo-
sive characteristics of elite athletes and sedentary individuals
(Genuario & Dolgener, 1980; Bosco & Komi, 1980; Markovic,

Dizdar, Jukic, & Cardinale, 2004). Also, most complex sports
movements contain specific movements similar to those used
in everyday life (Bjelica, 2013).

The results of various jump tests show a high correla-
tion and are interpreted as a factor of explosive strength of
the lower extremities (Bjelica & Fratri¢, 2011). The relation
between peak torque and maximum jump has been the sub-
ject of several previous research (Bosco, Luhtanen, & Komi,
1983; Binet, Lehance, Vandenbroek, Bury, & Croisier, 2005;
Almuzaini & Fleck, 2008; Anderson et al., 1991; Kovacevic,
Abazovi¢, Bradi¢, & Vrcié, 2012). However, such research has
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been conducted on samples of elite athletes and/or students
of sports and physical education. Also, no studies have been
found to determine the relations between peak torque and
vertical jump height in the recreational population. This dif-
ference is essential to emphasize since the first listed samples
have good movement pattern, and therefore, this correlation
is primarily important in the recovery period. In the recre-
ational population, who often have not adopted good and
sometimes even correct movement structures, this correla-
tion brings even more significant benefit.

Although it can be assumed that there is a connection be-
tween maximum strength and vertical jump height in recre-
ational individuals, the same has not been investigated so far.
Therefore, the question arises whether there is a lower cor-
relation between these parameters in recreational individuals,
and if so, what is its basis. Accordingly, this research aimed
to determine the relationship between the peak torque, mea-
sured by an isokinetic dynamometer, and the height of the
vertical jump.

Methods
Participants

The sample consisted of women (n=16), middle-aged (age
31.04+3.71; height 168.13+8.34; weight 59.80+9.80), with no
lower extremity injuries during the last two years and with
active participation in group recreational programs for at least
the past year.

Variables and measurement protocol

Isokinetic variables (Biodex System): Knee extension
peak torque of dominant leg (KEPT D) (Nm), Knee exten-
sion peak torque of non-dominant leg (KEPT ND) (Nm),
Knee flexion peak torque of dominant leg (KFPT D) (Nm),
and Knee flexion peak torque of non-dominant leg (KFPT
ND) (Nm), Hamstring/quadriceps unilateral ratio of domi-
nant leg (H/Q D) (%) and Hamstring/quadriceps unilateral
ratio of non-dominant leg H/Q ND (%). CON/CON 60°/s
isokinetic protocol was implemented according to Abazovic
et al. (2015). Variables for estimating explosive strength -
jump type: Squat jump (SJ) (cm), Countermovement jump
free arms (CMJFA) (cm) and Countermovement jump (CM]J)

(cm). A standardized warm-up procedure was performed
(10-minute of ergometer-cycling followed by 7 minutes of
dynamic stretching). Dominant and non-dominant leg were
determined based on the statement of the respondents. Each
subject was tested through nine jumps: three attempts of SJ,
CMJFA and CM]J. The pause between the same jumps lasted
20 seconds, while the pause between different jumps lasted
60 seconds. The highest jump attempt was taken for further
analysis.

Statistical analysis of the results

The results were analyzed in the IBM-SPSS 23 statistical
program. Descriptive parameters of all variables were calculat-
ed: minimum and maximum value, arithmetic mean (Mean),
standard deviation (+ SD), skewness and kurtosis. The cor-
relation of the variables was calculated using the Pearson cor-
relation coeflicient (r). Statistical significance was set at the
conventional 95%. The magnitude of the correlation was in-
terpreted as follows: small (r=0,10 to 0,29); moderate (r=0,30
to 0,49); high (r=0,50 to 0,69), perfect (r=1) (Hopkins, 2002).

Results

Subjects achieved better results in all isokinetic variables
with their dominant leg (Table 1). The variable Elevation
CMJFA indicates a slightly more pronounced grouping of
most results to the left of the arithmetic mean. Other skew-
ness results have fair values. The variables KEPT D, KEPT
ND, and KFPT D are closest to the ideal distribution of re-
sults. A slightly more pronounced negative value of kurtosis
in the variables KEPT D and KFPT D indicates platykurtic
curve, which means that part of the result is positioned on the
tails of the curve. The variable Elevation CMJ has a leptokur-
tic roundness of the curve, which indicates the positioning of
the results near the center of the distribution. The one-sided
strength ratio between legs flexors and extensors, based on
the values of the arithmetic means, points to a slightly worse
ratio in the case of both H/Q variables. The dominant leg
(49.57%) has somewhat more pronounced muscle imbalance
than the non-dominant leg (47.55%). The optimal value of the
ratio of the front and back of the thigh is 61% (Biodex norma-
tive goals).

Table 1. Descriptive parameters of isokinetic strength of legs and explosive strength of jump type

Min Max Mean+SD Skewness Kurtosis

KEPT D 116.4 216.6 164.36+33.37 .05 -1.58

KEPT ND 1131 209.1 155.97+30.28 A7 -1.00

KFPT D 56.5 112.0 81.35+18.70 .10 -1.54
KFPT ND 421 96.2 74.20+£16.72 -44 -.92
H/QD 383 60.1 49.58+5.14 -24 .85
H/Q ND 34.6 56.3 47.56%6.17 -.97 .54
SJ 17.5 31.8 23.34+3.65 73 40
CMJFA 21.7 36.8 26.38+4.16 1.19 1.19
M) 16.2 319 23.50+4.16 A1 -.04

Legend: D: dominant; ND: non dominant; KE: knee extension; KF: knee flexion; PT: peak torque; H/Q: hamstring/quadriceps
ratio; SJ: squat jump; CMJFA: countermovement jump free arms; CMJ: countermovement jump

High positive direction correlations (Table 2) were
found between the variables KEPT D and CMJFA (r=.525;
p<.05); KEPT ND and CMJFA (r=.511; p<.05); KFPT ND
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and CMJFA (r=.594; p<.05); KFPT ND and CMJ (r=.514;
p<.05). Other treated variables do not correlate with each
other (p>.05).
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Table 2. Relations between isokinetic leg strength and jump-type explosive power

Variables SJ CMJFA cMJ
KEPT D 393 525%* 472
KEPT ND .348 S511* 460
KFPT D .308 424 413
KFPT ND 410 .594* 514*
H/QD -.082 -.029 015
H/QND .188 291 222

Legend: * - Correlation is significant at the 0.05 level

Discussion

Considering the research aims to determine the relation-
ship between the peak torque and vertical jump height, it is
important to point out the following observations.

Table 2 indicates that the squat jump height did not have
a statistically significant correlation with the peak torque
of the knee extensors and flexors. On the other hand, CMJ
and CMJFA indicated statistically significant correlations
with isokinetic parameters. Although both CM]Js are related
to isokinetic power parameters, it is still noticeable that the
free-hand jump result indicates the highest correlation with
isokinetic power parameters. Therefore, it can be assumed that
this sample did not maximally trigger the active musculature
during the other two vertical jumps.

Although the reasons for the weak correlation with SJ
and the existence of significant correlation with both forms
of CMJ are explained below, it is worth mentioning that the
magnitudes of the correlation coefficient differ from some
previous studies. Thus, Bosco et al. (1983), Binet et al. (2005),
and Tsiokanos, Kellis, Jamurtas and Kellis (2002) recorded
correlation coeflicients (r>0.6; p<0.05), but it is important to
note that in these studies the samples were composed of active
athletes. On the other hand, in the study by Blackburn and
Morrisey (1998), in the case of physically inactive women who
did not have lower extremity injuries, no significant correla-
tions were found at all (r=0.097; p>0.05). Wilson & Murphy
(1995) recorded most similar results to this research and the
most similar sample of physically active individuals.

Although CM]J and CMJFA do not differ significant-
ly from §J, the main difference is reflected in the volume of
instructions that should be given for the first two variables,
and which, although they do not look like that, can represent
a significant modification of previously adopted movements
in the case of recreational individuals. Due to weakness of the
m. gluteus medius (Semciw, Pizzari, Murley, & Green, 2013) a
squat jump can cause unwanted valgus or “knee failure” me-
dially in untrained or poorly trained individuals during the
stabilization phase (or semi-squat retention), which signifi-
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