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ABSTRACT 

The aim of this study was to investigate the effect of different warm-up protocols on knee isokinetic strength (PTEX and PTFLX). 

With this purpose, a total of 33 sedentary male (19.00±1.94) participated voluntarily in the study. The subjects divided 

randomly three groups as an active warm-up, passive warm-up and control. Isokinetic measurements of the participants were 

performed with an isokinetic dynamometer (CSMI Cybex Humac Norm, USA). Isokinetic tests were performed at 4 different 

motion angles (60 os-1 /120os-1 / 180os-1 / 240 os-1). Each movement angle was performed 15 repetitions. Two different warm-

up protocols performed (active-passive). SPSS 20.0 package program was used for the analysis of the data. Significant level 

was accepted as p < 0.05. According to the results of the research, significant differences were found isokinetic knee strength 

in 60 os-1 /120os-1 / 180os-1 / 240 os-1  in favor of active warm-up groups on PTEX and PTFLX. Significant differences were not 

found in the control group. In conclusion, it can be said that active warm-up had a significant effect on isokinetic knee strength 

(PTEX and PTFLX). 
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1. INTRODUCTION  

Isokinetic dynamometry is considered the gold standard for objective muscle strength assessment, 

enabling a detailed evaluation of muscle function throughout the full range of motion by providing 

equivalent opposing torque at set testing velocities (Jones, 2000). Isokinetic dynamometry is widely 

utilized in research and clinical practice and is considered safe for use in pediatric populations. The knee 

flexors (KF) and knee extensors (KE) are commonly assessed given they are prime movers for many 

functional activities. They play a- key role in stabilizing the knee joint and act as shock absorbers during 

gait by attenuating ground reaction forces (Mikesky, Meyer and Thompson, 2000). 

Muscle strength is one of the most important components of sport for high performance, injury 

prevention, and the effectiveness of injury rehabilitation in athletes (Vural & Özdal, 2019). Muscle 

strength has two components: maximal and explosive which play a decisive role in many individual and 

team performances. 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 the time available to develop strength is limited in sports activities such as sprinting and jumping 

(Tillin and Folland, 2014; Tillin, Pain & Folland, 2012). Thus, these movements are closely related to 

maximal strength and aerobic-anaerobic power of the neuromuscular system (Vural, Ozdal and 
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Öztutuncu, 2017; Pancar, Ozdal and Vural, 2018; Tahhan, Ozdal, Vural & Pancar, 2018, Tahhan, Ozdal, 

Vural & Mayda, 2018). 

The effect of warm-up on the contractile properties of skeletal muscle has been studied extensively. It 

is clear from this research that increasing muscle temperature increases the speed of muscle contraction, 

thereby decreasing both times to peak tension and half relaxation time (Bennett, 1984; Davies and 

Young, 1983; Vural, 2019). Furthermore, these findings are consistent irrespective of whether muscle 

temperature is elevated as a consequence of exercise or passive warming (Davies, Mecrow and White, 

1982). However, it was not studied that the effect of active and passive warm-up on knee isokinetic 

strength widely. Therefore, our study is important. Thus the aim of this study was to investigate the 

effect of different warm-up protocols on knee isokinetic strength.  

2. MATERIAL METHOD 

2.1. Experimental Design and Participants 

This study was designed according to the cross-controlled experimental design. A total of 15 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 four times in total. During the first visit, 

the participants were given detailed information about the measurements. In the second visit, isokinetic 

knee strength was measured for control. In the third visit, isokinetic knee strength was measured after 

active warm-up. In the last visit, isokinetic knee strength was measured after passive warm-up. 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 (N=33) 

Variable  Minimum Maximum Mean Std. Deviation 

Age (year) 19,00 27,00 21,71 1,94 

Height (cm) 173,00 185,00 173,63 3,11 

Weight (kg) 75,00 88,00 75,75 3,18 

Table 1 shows the descriptive characteristics of the participant. According to the table the mean age of 

the participants was determined as 19.00 ± 1.94 years, height was 173.00 ± 3.11 cm; weight was 75.00 

± 3.18 kg. 

2.2. Isokinetic Measurement 

Isokinetic measurements of the participants were performed with an isokinetic dynamometer (CSMI 

Cybex Humac Norm, USA). Isokinetic tests were performed at 4 different motion angles (60os-1 /120 os-

1 / 180 os-1 / 240 os-1). Each movement angle was performed 15 repetitions.  10 repetitive warm-up 

exercises were performed on an isokinetic dynamometer at 300os-1 before testing at each angular 

velocity. The rest interval between each angular velocity was set to 45 seconds (Ermis, Yilmaz, 

Kabadayi, Bostanci & Mayda, 2019). 

2.3. Active and Passive Warm-up 

The passive warm-up was carried out with the massage method. The Masseur was helped to de subjects 

for passive warm-up on the lower extremity (hamstring and quadriceps). The Active warm-up was 

performed for the lower extremity.  

2.4. Statistical Analysis 

SPSS 20 program was used for statistical analysis. Independent Sample t Test was used to compare the 

groups. Values are presented as mean and standard deviation, and the significance level is examined as 

0.05.  
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3. RESULT   

Table 2. Analysis of 60oIsokinetic Strength Test Data Between Intervention 

Variable Intervention Mean SD. Partial ETA F p 

60o PTEx 

(nm) 

 

Control 163.12 30.86 

0.098 3.261 0.049 Active warm-up 169.82 a 31.10 

Passive warm-up 167.52 a 32.10 

       

60o PTFlx 

(nm) 

 

Control 106.67 24.23 

0.096 3.214 0.050 Active warm-up 110.12 a 23.08 

Passive warm-up 107.85 19.87 
a: Significant difference with control group. SD: standard deviation. Ex: Extension. Flx: Flexion. PT: Peak Torque. 

Table 2 shows that the analysis of 60o knee isokinetic strength test. According to the table, a significant 

difference was found between active and passive warm-up and control group in favor of active and 

passive warm-up intervention in 60o PTEX (p<0.05). In the same way, significant differences were found 

between active and passive warm-up and control group in favor of active and passive warm-up 

intervention in 60o PTFLX (p<0.05).  

Table 3. Analysis of 120o Isokinetic Strength Test Data Between Intervention 

Variable Intervention Mean SD. Partial ETA F P 

120o PTEx 

(nm) 

Control 13.94 28.84 

0.109 4.272 0.019 Active warm-up 144.27 ac 28.00 

Passive warm-up 139.18 a 26.52 

       

120o PTFlx 

(nm) 

Control 89.03 24.79 

0.124 4.636 0.014 Active warm-up 96.09 ac 19.55 

Passive warm-up 92.12 16.57 
a: Significant difference with control group. c: Significant difference with passive warm-up intervention. SD: standard 

deviation. Ex: Extension. Flx: Flexion. PT: Peak Torque. 

Table 3 shows that the analysis of 120o knee isokinetic strength test. According to the table, a significant 

difference was found between active and passive warm-up and control group in favor of active and 

passive warm-up intervention in 120o  PTEX (p<0.05). In addition to this significant differences was also 

found between active warm-up and passive warm-up in favor of an active warm-up group (p<0.05). In 

the same way, significant differences were found between active and passive warm-up and control group 

in favor of active and passive warm-up intervention in 120o PTFLX (p<0.05). Significant differences were 

also found between active warm-up and passive warm-up in favor of active warm-up group (p<0.05). 

Table 4. Analysis of 180oIsokinetic Strength Test Data Between Intervention 

Variable Intervention Mean SD. Partial ETA F P 

180o PTEx 

(nm) 

Control 118.12 26.00 

0.098 3.225 0.047 Active warm-up 124.55 a 24.64 

Passive warm-up 122.55 25.32 
       

180o PTFlx 

(nm) 

Control 77.70 21.90 

0.118 4.288 0.018 Active warm-up 84.52 a 17.63 

Passive warm-up 85.36 a 16.12 

a: Significant difference with control group. c: Significant difference with passive warm-up intervention. SD: standard 

deviation. Ex: Extension. Flx: Flexion. PT: Peak Torque. 

Table 4 shows that the analysis of 180o knee isokinetic strength test. According to the table, a significant 

difference was found between active and passive warm-up and control group in favor of active warm-

up intervention in 180o  PTEX (p<0.05). In the same way, significant differences were found between 

active and passive warm-up and control group in favor of active and passive warm-up intervention in 

180o  PTFLX (p<0.05). 
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Table 5. Analysis of 240o isokinetic strength test data between intervention 

Variable Intervention Mean SD. Partial ETA F P 

240o PTEx 

(nm) 

Control 97.85 29.61 

0.201 8.040 0.001 Active warm-up 109.12 a 23.66 

Passive warm-up 108.36 a 25.91 

       

240o PTFlx 

(nm) 

Control 62.73 22.55 

0.273 12.009 0.001 Active warm-up 73.61 a 17.68 

Passive warm-up 75.61 a 16.36 
a: Significant difference with control group. c: Significant difference with passive warm-up intervention. SD: standard 

deviation. Ex: Extension. Flx: Flexion. PT: Peak Torque. 

Table 5 shows that the analysis of 240o knee isokinetic strength test. According to the table, a significant 

difference was found between active and passive warm-up and control group in favor of active and 

passive warm-up intervention in 240o PTEX (p<0.05). In the same way, significant differences were 

found between active and passive warm-up and control group in favor of active and passive warm-up 

intervention in 240o PTFLX (p<0.05). 

4. DISCUSSION 

The aim of this study was to investigate the effect of different warm-up protocols on knee isokinetic 

strength (PTEX and PTFLX). With this purpose, a total of 33 sedentary male participated voluntarily in 

the study. The subjects divided randomly three groups as an active warm-up, passive warm-up and 

control. Isokinetic measurements of the participants wereperformed with an isokinetic dynamometer 

(CSMI Cybex Humac Norm, USA). Isokinetic tests were performed at 4 different motion angles (60 os-

1 /120os-1 / 180os-1 / 240 os-1). Each movement angle was performed 15 repetitions. Two different warm-

up protocols performed (active-passive). At all angular velocities measured isokinetic, the active and 

passive warm-up was significant with the control group. Comparing between groups, significant 

differences were detected all angular velocities in favor of the active and passive warm-up groups.  

Today, isokinetic strength measurements and isokinetic strength training enable the use of different and 

up-to-date methods thanks to developing technological devices and equipment. Isokinetic measurements 

allow the objective and measurable data collection opportunity to monitor the athletes' strength to gain 

values. Muscle performance can be classified as normal or abnormal according to isokinetic test results. 

This is also important in terms of quantifying exercise management (Gürol and Yılmaz, 2013).  

From a lot of researchers, it has been proved that the exercises of the static stretching applied in the 

warming up session have a negative impact with a statistical importance in the speed, agility and the 

explosive force of the football players (Brandey, Ajit, Richard & Jennifer, 2012; Gelen, 2010; Haddad 

et al, 2014; La Torre et al, 2010; Little & Williams, 2006; Nelson, Driscoll, Landin, Young & 

Schexnayder, 2004; Power, Behm, Cahill, Carroll and Young, 2004; Ermis, Yilmaz, Kabadayi, Bostanci 

& Mayda, 2019). Compared to the mentioned researches above, some researches have researched in the 

impact of the combined stretching (dynamic and static) and have not proved any determinant impacts in 

the motoric performances: speed and agility (Power et al., 2004).  

It has previously been shown that an acute bout of passive muscle stretching can impede maximal force 

production in both isometric and concentric contractions (Avela, Kyrolainen and Komi 1999; Fowles, 

Sale and MacDougall, 2000; Kokkonen, Nelson and Cornwell, 1998; Yilmaz, Kabadayi, Bostanci, 

Ozdal & Mayda, 2019). In addition, prior stretching can also compromise the performance of a skill for 

which success is dependent on the rate of force production or power, rather than just the ability to 

maximize force output (Cornwell, Nelson, Heise and Sidaway, 2001, Young & Behm, 2003).  

In conclusion, it could be said that active and passive warm-up had a positive and significant effect on 

knee isokinetic strength, PTEx and PTFlx in 60 os-1 /120os-1 / 180os-1 / 240 os-1 angular velocities. 

REFERENCES  

AVELA, J., KYROLAINEN, H. and KOMI, P. V. (1999). Altered reflex sensitivity after repeated and 

prolonged passive muscle stretching. Journal of Applied Physiology, 86, 1283–1291. 



Journal of Social And Humanities Sciences Research (JSHSR) 2019 Vol:6 Issue:47 pp:4268-4273 

 

 
Jshsr.com Journal of Social and Humanities Sciences Research (ISSN:2459-1149) editor.Jshsr@gmail.com 

4272 
 

BENNETT, A. F. (1984). Thermal dependence of muscle function. American Journal of Physiology, 

247, 217- 229. 

BRANDEY, J., AJIT, D. K., RICHARD, S. F. & JENNIFER, L. C. (2012). Acute effects of static and 

proprioceptive neuromuscular Facilitation Stretching on Agility performance in Elite Youth 

Soccer Players. International Journal Exercises Sciences 5(2), 97-105. 

CORNWELL, A., NELSON, A.G., HEISE, G.D. and SIDAWAY, B. (2001). The acute effects of 

passive muscle stretching on vertical jump performance. Journal of Human Movement Studies, 

40, 307–324. 

DAVIES, C.T.M. and YOUNG, K. (1983). Effect of temperature on the contractile properties and 

muscle power of triceps surae in humans. Journal of Applied Physiology, 55, 191-195. 

DAVIES, C. T. M., MECROW, I. K. and WHITE, M. J. (1982). Contractile properties of the human 

triceps surae with some observations on the effect of temperature and exercise. European Journal 

of Applied Physiology, 49, 255-269. 

ERMIS, E., YILMAZ, A. K., KABADAYI, M., BOSTANCI, Ö. & MAYDA, M. H. (2019). Bilateral 

and ipsilateral peak torque of quadriceps and hamstring muscles in elite judokas. Journal of 

musculoskeletal & neuronal interactions, 19(3), 286-293. 

FOWLES, J.R, SALE, D.G. and MACDOUGALL, J.D. (2000). Reduced strength after passive stretch 

of the human plantar flexors. Journal of Applied Physiology, 89, 1179–1188. 

GELEN, E. (2010). Acute effects of different warm-up methods on sprint, slalom dribbling, and penalty 

kick performance in soccer players. J Strength Cond Res 24(4), 950-956. 

GUROL, B. and YILMAZ, I. (2013). İzokinetik kuvvet antrenmanı, Sportmetre Beden Eğitim ve Spor 

Bilimleri Dergisi, XI (1), 1-11. 

HADDAD, M., DRIDI, A., CHTARA, M., CHAOUACHI, A., WONG, P., BEHM, D. & CHAMARI, 

K. (2014). Static stretching can impair explosive performance for at least 24 hours. The journal 

of Strength & Conditioning Research, 28(1), 140-146. 

JONES, M.A., and STRATTON, G. (2000). Muscle function assessment in children. Acta Paediatr, 

89,753–761. 

KOKKONEN, J., NELSON, A. G. and CORNWELL, A. (1998). Acute muscle stretching inhibits 

maximal strength performance. Research Quarterly for Exercise and Sport, 69, 411–415. 

LA TORRE, A., CASTAGNA, C., GERVASONI, E., CÈ, E., RAMPICHINI, S., FERRARIN, M. & 

MERATI, G. (2010). Acute effects of static stretching on squat jump performance at different 

knee starting angles. Journal of Strength and Conditioning Research, 24(3), 687-94. 

LITTLE, T. & WILLIAMS, A. G. (2006). Effects of differential stretching protocols during warm-ups 

on high-speed motor capacities in professional soccer players. Journal of Strength and 

Conditioning Research, 20(1), 203-207. 

MIKESKY, A.E., MEYER, A. and THOMPSON, K.L. (2000) Relationship between quadriceps 

strength and rate of loading during gait in women. J Orthop Res, 18,171–175. 

NELSON, A., DRISCOLL, N., LANDIN, D., YOUNG, M. & SCHEXNAYDER, I (2004). Acute 

effects of passive muscle stretching on sprint performance. Journal of Sports Sciences, 23(5), 

449-454. 

PANCAR, Z., ÖZDAL, M. & VURAL, M. (2018). The Effect of a Four-Week Physical Activity 

Program on Liver Enzyme Levels, Uric Acid, Urea and Creatine Kinase Activity in Obese and 

Overweight Children. Scholars Journal of Arts, Humanities and Social Sciences, 6(7), 1485-1489. 

POWER, K., BEHM, D., CAHILL, F., CARROLL, M. and YOUNG, W. (2004). An acute bout of static 

stretching: effect on force and jumping performance. Med Sci Sports Exerc, 36(8), 1389-1396. 



Journal of Social And Humanities Sciences Research (JSHSR) 2019 Vol:6 Issue:47 pp:4268-4273 

 

 
Jshsr.com Journal of Social and Humanities Sciences Research (ISSN:2459-1149) editor.Jshsr@gmail.com 

4273 
 

TAHHAN, A.M.A.A., OZDAL, M., VURAL, M. & PANCAR, Z. (2018). Influence of aerobic and 

anaerobic exercise on oxygen saturation. European Journal of Physical Education and Sport 

Science, 4(2), 188-196. 

TAHHAN, A.M.A.A., OZDAL, M., VURAL, M. & MAYDA, M. H. (2018). Acute effects of aerobic 

and anaerobic exercises on circulation parameters. European Journal of Physical Education and 

Sport Science 4(3), 72-79. 

TILLIN, N. A. & FOLLAND, J. P. (2014). Maximal and explosive strength training elicit distinct 

neuromuscular adaptations, specific to the training stimulus. Eur J Appl Physiol.,114, 365-374. 

TILLIN, N. A., PAIN, M. T. & FOLLAND, J. P. (2012). Short-term training for explosive strength 

causes neural and mechanical adaptations. Exp Physiol., 97,630-641. 

VURAL, M. &OZDAL, M. (2019). Investigation of the correlation between isokinetic h/q ratios and 

static-dynamic leg strength. Journal of Social and Humanities Sciences Research, 6(44), 3370-

3375.  

VURAL, M. (2019). Investigation of the correlation between knee isokinetic strength and static-

dynamic leg strength. Journal of Social and Humanities Sciences Research, 6(44), 3440-3446. 

VURAL, M., OZDAL, M. &OZTUTUNCU, S. (2017). The effect of 4-week two different strength 

training programs on body composition. European Journal of Physical Education and Sport 

Science,3(7), 1-10 

YILMAZ, A. K., KABADAYI, M., BOSTANCI, O., OZDAL, M. & MAYDA, M. H. (2019). Analysis 

of isokinetic knee strength in soccer players in terms of selected parameters. Physical Education 

of Students, 23(4), 209-216. 

YOUNG, W. B and BEHM, D. G. (2003). Effects of running, static stretching and practice jumps on 

explosive force production and jumping performance. Journal of Sports Medicine and Physical 

Fitness, 43, 21–27.  


