
 

American Journal of Sports Science 
2016; 4(3): 55-60 

http://www.sciencepublishinggroup.com/j/ajss 

doi: 10.11648/j.ajss.20160403.12 

ISSN: 2330-8559 (Print); ISSN: 2330-8540 (Online)  

 

Effect of Three Protocols of Warming up Involving 
Stretching on the Kinematic Performance of Horizontal 
Jumping, Agility and Speed for Soccer Players 

Mohamed Abdelsattar Abdelkader
1
, Wadee Mohamed Elmorsi

2
 

1Department of Sports Training, Faculty of Physical Education, Mansoura University, Mansoura, Egypt 
2Department of Sport Kinesiology, Faculty of Physical Education, Mansoura University, Mansoura, Egypt 

Email address: 

Dr_mabdalsatar@yahoo.com (M. A. Abdelkader), Dr_mabdalsatar@mans.edu.eg (M. A. Abdelkader),  

Dr_wadeea@mans.edu.eg (W. M. Elmorsi), Dr_wadeea2005@yahoo.com (W. M. Elmorsi) 

To cite this article: 
Mohamed Abdelsattar Abdelkader, Wadee Mohamed Elmorsi. Effect of Three Protocols of Warming up Involving Stretching on the 

Kinematic Performance of Horizontal Jumping, Agility and Speed for Soccer Players. American Journal of Sports Science.  

Vol. 4, No. 3, 2016, pp. 55-60. doi: 10.11648/j.ajss.20160403.12 

Received: April 6, 2016; Accepted: April 15, 2016; Published: April 26, 2016 

 

Abstract: The aim of this study is to investigate the effect of three different protocols of stretching on the kinematic 

performance of horizontal jumping, Agility and speed for soccer players. The first protocol is doing ballistic stretching then 

static stretching exercises (BS-SS). The second protocol is doing static stretching then ballistic stretching exercises (SS-BS). 

The third protocol is doing soccer passing drills (SPD) for 10 minutes without stretching. The three protocols were applied 

after 5 minutes of running activities. Dependent variables included a horizontal jump, agility run, and 30-m sprint tests. Also 

speed, acceleration, and steps frequency were analyzed. This study was applied on 23 trained male student-athletes aged (20+ 

0.4 years). The (SS-BS) condition (2.247 + 0.096 m) showed significant differences (p < 0.01) for longer distance than the 

(BS-SS) condition (2.165 + 0.124) and also than the (SPD) condition (2.197 + 0.110 m) in the horizontal jump test. The (SS-

BS) condition (3.544 + 0.247 second) also showed significant differences (p < 0.01) in the flying 30m sprint test for faster 

times than the (BS-SS) condition (3.858 + 0.288 second) and also than the third condition (SPD) (4.050 + 0.193 second) . The 

(SPD) condition showed significant differences (p < 0.01) in agility test for faster time than both the (BS-SS) (11.533 + 0.485) 

and (SS-BS) (11.676 + 0.530) conditions. Depending on the study results and previous studies, (SS-BS) which may be 

practiced before high intensity activities in trained athletes if preceded by moderate intensity running activities is 

recommended. 
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1. Introduction 

Stretching, Flexibility, and Warming-Up are all correlated, 

and scientific opinions vary on their relationships, proper 

applications and effects. Pre-exercise stretching protocols are 

commonly practiced, despite limited scientific evidence 

recommend and support one protocol over another. For this 

reason, warm up protocols vary according to the great 

variation of sport activities and tend to reflect the experience 

of individual trainers and athletes [1]. Traditionally, the 

inclusion of warming up involving static stretching exercises 

has been commonplace in a large number of sport activities. 

This stemmed from the belief that static stretching will lead 

to a better performance and decrease the risk of injury [2] [3] 

[4] [5] [6]. Some studies have reported that static stretching 

of short duration (<30 sec) may actually improve acute speed 

performance, whereas SS of moderate duration may not 

obstruct both speed and agility performance related to the 

total duration of each performed exercise and not to the 

number of repetitions [7]. Although a joint is inherently 

capable of continued motion, the range of motion may still be 

limited by the resistance of the surrounding tissues which 

need to be stretched to their limit. This can be achieved either 

by applying external force (passively) or by moving a body 

(or a limb) (actively). When a limb moves ballistic, rapid, 

forceful, the achievable range may exceed that achieved by 
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slow to moderate movement. Exercises that are performed 

rapidly by concentric contractions of the antagonist muscle 

group refer to the dynamic stretching (DS) training. The 

speed of this form of stretching ranges from slow (low 

momentum) to ballistic stretching (BS) (high momentum) 

[8]. Ballistic stretching exercises through frequent rabid 

swinging actions with no pause at any stage of movement 

force the muscle to elongate [9]. Although repeatedly rapid 

swinging movements lead to muscle elongation, it also 

activates the stretch reflex response which makes ballistic 

stretching usually discouraged because of the possibility of 

causing injury [9]. Marcos A. et al. reported that static and 

ballistic stretching are discouraged before a resistance 

training session because a pre-exercise stretching session 

hinders the subsequent resistance training performance 

according to their results[10]. Dynamic- and ballistic 

stretching are similar in using fast body movements to stretch 

the muscle, but in dynamic stretching there are no bounces or 

"jerky" movements. Furthermore, dynamic stretching 

exercises involve low intensity sport-specific movements 

required for the activity [11]. Although some studies declared 

that static stretching–induced impairments, some other 

studies have declared no deficits for running economy [12], 

sprint time[13], and jump performance [14] [15]. 

Nevertheless, DS or BS has been reported to increase power 

performance [1], [16], [17], agility [1], [6], sprint time [18] 

[19], and vertical jump. 

The recent stretch researches include some studies that 

aimed to investigate the effects of different stretching 

techniques on the muscle tendon unit (MTU) of the 

gastrocnemius medialis (GM), which reported that ballistic 

stretching exercises of the lower-leg muscle increases 

dorsiflexion range of motion (ROM) but have no effect on 

muscle and tendon tissue. There was an increase in (ROM) 

due to ballistic stretching from 33.8° to 37.8° (p=0.00) more 

than static stretching from 30.9° to 36.3° (p=0.00) [20] [21]. 

N.T. Kruse et al. recommended that athletes should 

incorporate dynamic stretching (DS) instead of static 

stretching (SS) on the pre-competition warm-up which 

demands quickly and maximally jumps. It was reported that 

(DS) exercises significantly improved upon kinetic variables 

(rate of force development, peak force, and time-to-takeoff) 

compared with (SS) at 1 min after stretching. [22] 

Hence, the aim of the present study was to (a) Compare the 

effects of combining between static stretching to the point of 

tension (POT) and ballistic stretching, (b) Changing of 

sequencing BS and SS to examine the effects on the 

kinematic performance Jumping, Agility and Speed. (c) 

Examining soccer passing drills (SPD) involving dynamic 

stretching on the high intensity required performances. It was 

hypothesized that (SS) to the (POT) followed by (BS) would 

result in enhanced performance compared with both (BS) 

followed by (SS) to the (POT) and (SPD). 

2. Methods 

The present study investigated and compared the effect of 

three different protocols of warming up involving stretching 

on the kinematic performance of horizontal jumping, Agility 

and speed for trained athletes. The three protocols were (a) 

BS+SS to the point of tension (POT), (b) SS (POT) + BS (c) 

soccer passing drills (SPD) for 10 minutes without stretching. 

The three protocols were applied after 5 minutes of running 

activities. Each warming up protocol was applied two times a 

week and with two interval days between each time. Both, 

the first and second warm-up protocols differed only in the 

order of the mode of stretching used, whereas all other 

exercises used in the warm-up were identical. Performance 

tests of flying 30m sprint, horizontal jump, and agility were 

conducted after each warm-up protocol. All the tests were 

filmed using a high speed video camera (120 frames per 

second) and analyzed using Kinovea 8.23 program for the 

kinematic analysis. 

Subjects 

This study was applied on 23 trained male student-athletes 

aged (20+0.4 years). All testing procedures used in this 

present study were familiar with all subjects before the 

experiment began, as the tests were commonly used to 

evaluate their fitness status. 

Procedures 

Three warm-up protocols that differentiated by their order 

of the mode of stretching used: BS followed by SS to the 

point of tension (POT), SS (POT) followed by BS , and 

soccer passing drills (SPD) for 10 minutes without stretching. 

These 3 protocols were conducted on 3 separate days in that 

order. Each warm-up followed the same procedure, 

consisting of the following: 

� Worming up exercises including jogging, high knee 

jogging, butt kicks, sidestepping and back jogging, 

vertical leap, and jump and jock for 5 minutes. 

� Stretching protocols: 

� 10 BS exercises were performed each exercise 15 

repetitions×2 sets for both sides then 10 SS exercises 

in each exercise the player held 15 seconds to the 

POT before changing immediately to the 

contralateral side showed in table. 

Description of the stretching routines: 

� Ballistic Stretching: Forward Leg Swing, Sideways Leg 

Swing, High knee kick exercise (variation), Bent-over 

Torso Twist, side lunges exercise, forward lunges 

exercise, Arm swings, High row, Arm Swings (chest- 

shoulders). 

� Static stretching: Standing quad stretch, groin 

stretchers, hurdlers stretch (Quadriceps), hurdlers 

stretch (hamstring), kneeling lunge stretch, overhead 

trunk side stretch, side lunge static, forward lunge static, 

Long Adductor Stretch, Triceps Stretch. 

� Soccer passing drills: with variations of running with 

and without the ball and changing in direction 

� 10 SS exercises in each exercise the player held 15 

seconds to the POT before changing immediately to 

the contralateral side then 10 BS exercises were 

performed each exercise 15 repetitions×2 sets for 

both sides showed in table (1). 
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� SPD without stretching. 

� While SS Subjects were told to stretch until they 

approached the end of the ROM (POT) not the point 

of pain within (pain threshold). 

� While BS Subjects were told to perform rapid 

swinging and rebounding movements to force a body 

part past its normal range of motion ROM. 

� After every stretching protocol two minutes were given 

as a rest before the testing session. 

� All performance tests were performed outdoor in a 

soccer field starting with horizontal jump test then 

Agility test and ending with flying 30m sprint test as 

shown in Figure 1. a, b and c. 

 

Figure 1. a) Horizontal jump test. b) Agility test. c) Fly 30m sprint test. 

Subjects were given two maximal attempts at each test and 

the best achieved time/distance was retained for statistical 

analysis. 

Each warming up protocol was applied two times a week 

and with two interval days between each time. After each 

protocol the subjects were tested as shown in figure 2. 

The Correlation between the two measures was calculated 

to insure about the reliability between the test and re-test. 

 
Figure 2. Timeline during each data-collection session. 

Statistical Analyses 

Repeated-measures analysis of variance (ANOVA) was 

used to compare the kinematic performances after the 3 

different warm-ups. LSD post hoc analysis was used to 

identify pairwise differences. Statistical significance was 

accepted at p < 0.05, p < 0.01. 

3. Results 

The mean scores (±SD) for the performance measures after 

the different warm-up protocols showed significant 

differences (p < 0.01) for The (SS-BS) condition for longer 

distance than the (BS-SS) condition and also than the (SPD) 

condition in the horizontal jump test. Horizontal jump 
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kinematic variables showed significant differences (p < 0.05) 

for top flight distance for the SPD protocol. Flight angle 

showed significant differences (p < 0.01) for The (SS-BS) 

protocol. Flight time showed no significant differences 

between the three warm-up protocols as shown in table (1). 

Table 1. ANOVA and Pairwise Comparisons between three protocols for kinematic of horizontal jumping n=23. 

VAR X-±S.D 
LSD 

f sig 

 
(SS-BS) (SPD) 

Horizontal jumping 

2.165±0.12 (BS-SS) -.083* -.033 

11.33** .000 2.247±0.10 (SS-BS) 
 

.050 

2.197±0.11 (SPD) 
  

Top flight distance 

1.05±0.07 (BS-SS) -.114* -.127* 

25.69** .000 1.17±0.12 (SS-BS) 
 

-.012 

1.18±0.04 (SPD) 
  

Flight angle 

16±3 (BS-SS) -.522 2.435** 

8.02** .003 17±3 (SS-BS) 
 

2.957** 

14±2 (SPD) 
  

Flight time 

1.659±0.147 (BS-SS) -.074 -.047 

1.80 .190 1.733±0.129 (SS-BS) 
 

.028 

1.708±0.067 (SPD) 
  

Agility 

11.676±0.530 (BS-SS) .142 .546* 18.15** .000 

11.533±0.485 (SS-BS)  .403*   

11.130±0.393 (SPD)     

Pass Angle 

63±3.5 (BS-SS) -1.957-* -1.717 3.05 .069 

65±2.7 (SS-BS)  .239   

65±2.2 (SPD)     

FLY 30M SPRINT 

(sec.) 

3.858±.288 (BS-SS) .314* -.192* 26.49** .000 

3.544±.247 (SS-BS)  -.507*   

4.050±.193 (SPD)     

Speed 

(m/s) 

7.82±0.68 (BS-SS) -.687* .404* 23.85** .000 

8.50±0.59 (SS-BS)  1.091*   

7.42±0.36 (SPD)     

Acceleration 

(m/s2) 

2.06±0.39 (BS-SS) -.367* .213* 23.14** .000 

2.42±0.34 (SS-BS)  .580*   

1.84±0.18 (SPD)     

STEPS in first10m 

5.7±0.38 (BS-SS) .421* -.221 8.89** .002 

5.3±0.41 (SS-BS)  -.641*   

6.0±0.66 (SPD)     

*The mean difference is significant at the .05 level. 

** The mean difference is significant at the .01 level. 

 

Figure 3. Kinematic analysis of horizontal jumping and agility test variables. 
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The (SPD) protocol showed significant differences (p < 

0.01) in agility test for faster time than both the (BS-SS) and 

(SS-BS) protocols. Pass angle showed non-significant 

differences between the three warming-up protocols, whereas 

there were significant differences (p <0.05) between (BS+SS) 

and (SS+BS) for the (SS+BS) as shown in table (1). 

The (SS-BS) protocol showed significant differences (p < 

0.01) in the flying 30-m sprint test for faster times, speed, 

acceleration, and Step frequency in first 10 m. than the (BS-

SS) condition and the third condition (SPD) as shown in 

table (1). 

4. Discussion 

The findings of the present study were that the second 

warm-up protocol SS-BS positively affects the performance 

of the horizontal jumping and fly 30m sprint whilst the SPD 

positively affects the agility performance. The BS-SS 

protocol did not affect negatively the performance however it 

showed better results in fly 30m sprint than the SPD 

protocol. 

Depending on the results of the present study our data 

supports that the SS-BS protocol has a detrimental effect on 

high-speed and horizontal jumping performance as this 

protocol depends on firstly the static stretching by placing the 

body into a position whereby the muscle to be stretched to 

the POT then secondly the rapid swinging and rebounding 

movements of the BS, which force the body limb to work 

beyond its normal range of motion. That helped the subjects 

reaching the optimal body angles during the takeoff and 

flight phase in horizontal jump test and increasing the length 

of the running step and decreasing the step frequency in the 

first 10m of the flying 30m sprint test . This order of the 

stretching protocol could be effective in high intensity 

activities such as Sprinting or jumping. Additionally, ballistic 

stretching has been reported to enhance performance in 

power [1], [16], [17], agility [1], [6], sprint time [18]. The 

SPD protocol produced better performance in Agility test 

than the two other protocols. It depends on the soccer 

specific movements which involve dynamic stretching. 

Practically, dynamic stretching can be achieved by 

performing a sport-specific warm-up but at a lower intensity. 

This type of warming up could be recommended before the 

activities that needs coordination and rapid changes in whole 

body position. As it benefits gaining the best pass angle to 

overcome the influence of gravity while rapid changing in 

directions. Agreed with Little and Williams that dynamic 

stretching is probably optimal for the speed performances 

required in sports such as soccer. Dynamic stretching mixed 

with sport specific movements is an active process, and the 

performance benefits obtained may stem from simplified 

motor control via repetitions of specific movements [6]. 

The BS-SS protocol produced better performance than the 

SPD protocol and less than the SS-BS protocol in flying 30m 

sprint. The order of the exercises BS then SS may affected 

positively in the performance of 30 sprint due to firstly, 

lengthen of the muscle beyond the ROM while performing 

ballistic exercises and secondly, reaching the POT while 

performing SS after that as the subjects were told to hold in 

the POT for 15 seconds. These two points were involved in 

both BS-SS and SS-BS protocol in different order, whereas 

not in the SPD protocol as it was without stretching. After all 

this result disagree with [12], [23] that no sequencing effect 

of DS and static stretching was found in their studies as there 

were no statistically significant impairments associated with 

static stretching. 

5. Practical Applications 

Static stretching that followed by ballistic stretching 

during warm-ups, as opposed to no stretching or ballistic 

followed by static stretching, is likely most effective as 

preparation for the high intensity performances required in 

sports such as sprinting and jumping for the highly trained 

athletes. The inclusion of active dynamic stretching and static 

dynamic stretching within the warm-up routine activities can 

improve both flexibility and power measures as well [24]. 

Through the literature review and the results of previous 

studies, it is recommended to perform Static stretching at the 

end of the workout after as it helps in muscle relaxation. 

6. Conclusion 

In conclusion, static stretching followed by ballistic 

stretching and dynamic stretching which involves in specific 

skills and soccer drills should be recommended before the 

high intensity performances required in sports such as 

sprinting and jumping in soccer. Further research is needed to 

investigate the influence of different stretching strategies for 

several periods of time in different populations and of 

different training levels on kinematic performance and 

muscle architecture of both the upper and lower limps. 
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