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ABSTRACT

The aim of this study was to investigate the correlation between knee isokinetic strength and leg static and dynamic strength in
sedentary subjects. For this purpose, a total of 14 sedentary individuals (22.80 + 1.48) participated in the study. Isokinetic
measurements of the participants were performed with isokinetic dynamometer (CSMI Cybex Humac Norm, USA). Isokinetic
tests were performed at 3 different motion angles (600s-1 / 1800s-1 / 2400s-1). Each movement angle was performed with 15
repetitions and 45 second rest intervals. Static leg strength was measured with a dynamometer. Dynamic leg strength was
evaluated by vertical jump test. SPSS 20.0 package program was used for the analysis of the data. Significance level was
accepted as p < 0.05. According to the results of research, significant correlation negatively between knee isokinetic strength
at 600s-1 angular velocity including total work extension (hm), average power extension (W), time to peak torque values and
dynamic leg strength (p <0.05). No significant correlations between knee isokinetic strength 600s-1 angular velocity including
peak torque flexion (nm), total work flexion (nm), average power flexion (W) and time to peak torque flexion (sec) values
between static leg strength, and no significant correlations was detected between other angular velocity (1800s-1 / 2400s-1)
between static and dynamic leg strength (p > 0.05). As a result, it can be said that there is a significant correlation negatively
between knee isokinetic strength at 600s-1 angular velocity including total work extension (nm), average power extension (W),
time to peak torque values and dynamic leg strength.
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1.  INTRODUCTION

Isokinetic contraction is a muscle contraction in which the extremity moves continuously around a joint.
The movement speed remains constant at the same speed with a special dynamometer. The resistance
of the dynamometer is equal to the strength exerted at each angle during the movement. This method
allows the measurement of muscular strength in dynamic movements and provides optimal load
(Baltzopoulos and Brodie, 1989). In isokinetic studies, strength or velocity definitions are not
appropriate. Instead, the term torque corresponding to angular velocity should be used. Strength around
a point or axis is called torque and its unit is newtons / meters (Nm) or foot / pounds. Since the angular
velocity cannot be mentioned in the closed kinetic chain, the term angular velocity is suitable for the
open kinetic chain which is the open motion test (Dvir, 2004, Yilmaz, Kabaday1, Bostanci, Ozdal &
Mayda, 2019).

Strength can be defined as the nerve-muscle ability that overcomes internal and external resistances.
The highest strength that an athlete can produce depends on the biomechanical properties of the
movement and the contractile size of the muscle groups involved. During a physical activity that requires
strength, a proper order must be found between the muscle groups involved. Muscles often participate
consecutively in a certain sequence (Bompa, 2007). The capacity of the muscle to produce tension in all
or part of the joint movement angle is known as dynamic contraction. A muscle can produce dynamic
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tension either by shortening or lengthening. If joint movement exerts a strength opposite to gravity and
the tension generated by the muscle exceeds the external resistance encountered, this is a shortened
contraction, and a concentric contraction. If the joint movement is in the direction of normal power and
the resistance encountered is above the muscle's capacity to produce tension, this is an eccentric
contraction (Perrin, 1993; Ozdal, Biger & Pancar, 2019).

Muscle strength is one of the most important components of sport for high performance, injury
prevention, and the effectiveness of injury rehabilitation in athletes (Impellizzeri, Rampinini, Maffiuletti
& Marcora 2007; Metaxas, Koutlianos, Sendelides & Mandroukas, 2009). Muscle strength has two
components: maximal and explosive which play a decisive role in many individual and team
performance. Maximal strength sets the upper functional limit of the musculoskeletal system and is
important for relatively slow movement tasks, while explosive strength is considered more important
where time available to develop strength is limited in sports activities such as sprinting and jumping
(Tillin & Folland, 2014; Tillin, Pain & Folland, 2012; Pancar, Bicer & Ozdal, 2018). Thus, these
movements are closely related to maximal strength and anaerobic power of the neuromuscular system
(Billot, Martin, Paizis, Cometti & Babault, 2010. Ramirez-Campillo et al, 2013).

Jumping strength is defined as the jumping of the athlete as far as possible horizontally and vertically
high (or both). The jumping strength is a combined ability and depends on the strength of the leg
muscles, the explosive strength, the flexibility of the muscles involved in the jumping and the jumping
technique (Giinay, Sevim, Savas & Erol, 1994). Isokinetic tests provide reliable information about the
net strength of the muscles, weaknesses of muscles and the risk of disability in any way (Dogan at all.,
2019; Giirol & Yilmaz, 2013). The aim of this study is to investigate the correlation between knee
isokinetic strength and leg static and dynamic strength in sedentary individuals.

2. MATERIAL METHOD
2.1. Experimental Design and Participants

This study was designed according to the cross-controlled experimental design. A total of 14 sedentary
individuals participated in the study. G Power 3.1 program was used to determine the number of subjects
participating in the study. The subjects visited the laboratory three times in total. During the first visit,
the participants were given detailed information about the measurements. In the second visit, isokinetic
knee measurements were carried out. In the last visit, static and dynamic leg strength were measured.
Our study was conducted according to the Declaration of Helsinki and the ethics committee permission
was obtained from Gaziantep University Clinical Research and Ethics Committee.

Table 1. Descriptive Characteristics of the Participants

Mean Std. Deviation
Age (years) 22.80 1.48
Height (cm) 177.60 7.75
Weight (kg) 70.00 5.96
Static leg strength (kg) 79.75 19.46
Dynamic leg strength (cm) 39.70 4.47
60° peak torque extension (hm) 239.00 32.45
60° total work extension (nm) 1588.60 417.13
60° average power extension (W) 81.40 28.10
60° time to peak torque extension (sec) 0.55 0.13
60° peak torque flexion (nm) 98.50 19.76
60° total work flexion (nm) 1249.70 269.09
60° average power flexion (W) 73.00 15.56
60° time to peak torque flexion (sec) 0.60 0.15
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Table 1. Descriptive Characteristics of the Participants

Mean Std. Deviation

180° peak torque extension (nm) 97.30 21.51
180° total work extension (nm) 1026.10 174.13
180° average power extension (W) 158.60 38.06
180° time to peak torque extension (sec) 0.24 0.04

180° peak torque flexion (nm) 85.90 35.14
180° total work flexion (nm) 831.70 104.35
180° average power flexion (W) 123.40 23.85
180° time to peak torque flexion (sec) 0.27 0.06

240° peak torgque extension (nm) 79.70 11.81
240° total work extension (nm) 829.90 80.84
240° average power extension (W) 148.30 20.17
240° time to peak torque extension (sec) 0.20 0.05

240° peak torque flexion (nm) 65.40 9.25

240° total work flexion (nm) 704.70 66.86
240° average power flexion (W) 127.10 19.51
240° time to peak torque flexion (sec) 0.20 0.04

Table 1 shows that the descriptive characteristics of the participants. According to the table. the mean
age of the participants was determined as 22.80 = 1.48 years. height was 177.60 £ 7.75 cm. their weight
was 70.00 £ 5.96 kg. static leg strength was 70 = 19.46. dynamic leg strength was 39.70 + 4.74.

2.2. Static and Dynamic Leg Strength Measurement

Static leg strength of the subjects was measured by a back and leg dynamometer (Takei- Back &Lift,
Japan). After placing the legs on the dynamometer table with the knees (130-140°), the arms were
stretched, the back straight and the trunk slightly tilted forward, with the hands grasping the
dynamometer bar vertically at the maximum rate, using the legs until the knees were extensible
(Heyward, 2002). All strength measurements were repeated 3 times and the best grades were recorded
as kg.

Dynamic leg strength was measured by vertical jump test (Sargent Jump) (Sevim and Sengiil, 1987). In
this measurement, the distance between the height at which the participant could reach to the standing
and the point where he could jump and touch was measured in meters. Then, the dynamic strength
calculation was made with the formula by using the body weights of the subjects (Garnbetta, 1989;
Giinay et al, 1994; Tamer, 1995).

2.3. Isokinetic Measurement

Isokinetic knee strength measurements were measured with an isokinetic dynamometer (CSMI Cybex
Humac Norm, USA). Isokinetic tests were performed at 3 different motion angles (60°s™ / 180%™ /
240°s1) and 15 repetitions at each angle. The measurement was made for the right side of the knee first,
and the rest of the rest of the angular velocity was calculated as the sum of rest intervals isokinetic
measurement of the left knee. 10 repetitive warm-up exercises were performed on an isokinetic
dynamometer at 300°* before testing at each angular velocity. The rest interval between each angular
velocity was set to 45 seconds (Perrin, 1993).

2.4. Statistical Analysis

SPSS 20 program was used for statistical analysis. Pearson correlation analysis was used to examine the
data in a correlational dimension. Values are presented as mean and standard deviation, and significance
level is examined as 0.05.
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3. RESULT
Table 2. Correlation Between 60° Isokinetic Knee Strength Values and Static-Dynamic Leg Strength
Static Dynamic

60° peak torque extension (nm) ; igg égg
60° total work extension (nm) ; 715;,1: (?37:
60° average power extension (W) ; 7155 gfg
60° time to peak torque extension (sec) ; 112461 gfj
60° peak torque flexsion (nm) ; ggg 2355
60° total work flexsion (nm) ; 5552 f§65
60° average power flexsion (W) ; gii Glg?f
60° time to peak torque flexsion (sec) ; igg g;g

Table 2 shows the correlation between the isokinetic strength values of the participants at 60°s™ and the
static and dynamic leg strength. According to the table, there was a negative correlation between total
work extension, average work extension and time to peak torque values and dynamic strength (p <0.05).
No significant correlation was found between the other values and static and dynamic leg strength (p>
0.05).

Table 3. Correlation Between 180° Isokinetic Knee Strength Values and Static-Dynamic Leg Strength

Static Dynamic

180° peak torque extension (nm) L ggg 3?15(;3

r . -
180° total work extension (nm) p (1522 3?;3?
180° average power extension (W) ; ;;i 3?:3?
180° time to peak torque extension (sec) ; g;i 612719
180° peak torque flexion (nm) L fj: 5352

r . -
180° total work flexion (hm) p égg 61:)1??
180° average power flexion (W) ; gfll 52(;)’?
180° time to peak torque flexion (sec) ; ??814? 232

Table 3 shows the correlation between the isokinetic strength values of the participants at 180%™ and
the static and dynamic leg strength. According to the table, no significant correlation was found between
isokinetic strength values and static and dynamic leg strength (p> 0.05).
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Table 4. Correlation Between 240° Isokinetic Knee Strength Values and Static-Dynamic Leg Strength

Static Dynamic
240° peak torque extension (nm) ; 715191,1 2387;1
240° total work extension (nm) ; ggg égg
240° average power extension (W) ; 8333 jgel
240° time to peak torque extension (sec) ; ggg 537(?
240° peak torque flexsion (nm) ; égg 61%12
240° total work flexsion (nm) ; 7112 gg;
240° average power flexsion (W) ; 715?5 ggg
240° time to peak torque flexsion (sec) ; 5383 gﬂ

Table 4 shows the correlation between the isokinetic strength values of the participants at 240%™ and
the static and dynamic leg strength. According to the table, no significant correlation was found between
isokinetic strength values and static and dynamic leg strength (p> 0.05).

4.  DISCUSSION

The aim of this study was to investigate the correlation between knee isokinetic strength and leg static
and dynamic strength. For this purpose, a total of 14 sedentary individuals with a mean age of 22.80 +
1.48 participated in the study. Isokinetic measurements of the participants were done with isokinetic
dynamometer (CSMI Cybex Humac Norm, USA). Isokinetic tests were performed at 3 different motion
angles (60°s / 180°st / 240°s). Each movement angle was applied with 15 repetitions and 45 second
resting intervals. Static leg strength was measured with a dynamometer. Dynamic leg strength was
evaluated by vertical jump test. According to the results, knee isokinetic strength at 60°s* angular
velocity including total work extension (hnm), average power extension (W) and time to peak torque
values were found to be negatively correlated with dynamic leg strength (p < 0.05). There was no
significant correlation (p> 0.05) between isokinetic knee strength at 60°s™ angular velocity including
peak torque flexion (nm), total work flexion (nm), average power flexion (W) and time to peak torque
flexion (sec) values and static strength and other angular velocity between static and dynamic leg
strength. At the other angular velocities measured, there was no significant correlation between
isokinetic knee strength and static and dynamic leg strength.

In a previous study, the correlation between lower jumping strength and vertical jumping and ball hitting
performance was investigated. 19 elite football players were subjected to knee extension and flexion test
at angular speeds of 60°s%, 240°s and 360°s™. Ball hit speeds were made by video analysis. As a result,
no significant correlation was found between isokinetic knee strength and ball hit performance, and there
was a low correlation between vertical jump and isokinetic strength. Strengthening of the knee joint
muscles may develop jumping performance, but has no effect on impact performance (Saliba and
Hrysomallis, 2001). The dynamic strength measured in our study was calculated by the vertical jump
performance of the participants. According to the results of the study, a significant correlation was found
between isokinetic strength values at 60° angular velocity and dynamic leg strength values.

Previous studies have investigated the correlation between isokinetic strength generation and various
performance values. In the results obtained from the studies, significant correlations were found between
isokinetic strength values and performance related factors (Ermis et al, Ermis, Yilmaz, Kabadayi,
Bostanc1 & Mayda, 2019; Frontera, Hughes, Lutz & Evans, 1991; Kale, Agikada & Yilmaz, 2008;
Ozkan & lsler, 2010; Sirin, Ince, Lok & Caglayan, 2009). Isokinetic strength measurements and
trainings of different sports branches and sporting performance according to the correlation between the
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branch and the desired performance-specific angular velocity measurements can be done to improve
sport performance and technical development can contribute (Tang and Shung, 2005).

A person's dynamic strength can be calculated by vertical jump. Vertical jump is a skill based on
performance performed by maximal effort at one time (Sevim and Sengul, 1987). When we look at the
results obtained, there is a significant correlation between dynamic leg strength and values measured at
isokinetic 60°st angular velocity. This can be attributed to the fact that the resistance at 60°s™ is too high
and the person exerts maximal or submaximal effort when performing the test.

In our study, the correlation between isokinetic strength and dynamic and static strength which is one
of the performance indicators has been examined. According to the results of the study, a significant
correlation was found between isokinetic knee strength and dynamic strength at 600s-1 angular velocity.
Determining such correlations may be especially important for having information about the
performances of athletes in order to make more accurate and objective evaluations. Because isokinetic
values provide direct information on muscle strength, the data obtained are important for achieving
performance efficiency. As a result, it can be said that there is a significant correlation between 60°*
knee isokinetic strength and dynamic leg strength.
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