
53 

VIREF Revista de Educación Física • ISSN 2322-9411 • Enero-Marzo 2023 • Volumen 12 Número 1 

Acute effects of five different stretching 
exercise protocols on speed and agility 

Ali Erdem Cigerci, Harun Genc, Veli Volkan Gurses, Ozan Sever, Ozcan Kızılbag 

Information about the authors 

Abstract 

Objective: to investigate the acute effects of five different stretching protocols applied during the 

warm-up on speed and agility. Method: the sample group consisted of 30 male participants. 

Participants performed five different stretching models during the warm-up on five non-

consecutive days. Performance tests were performed without stretching (NS) and as static (SG), 

dynamic (DG), static+dynamic (SDG) and dynamic+static (DSG) after 5 minutes of jogging. Sprint 

and agility tests were applied after each stretching exercise. Repeated Measures ANOVA test was 

performed to determine the effect of five different stretching exercises on speed and agility. 

Results: the differences between the protocols were as follows NS with DS, SS with DS, DS with 

SDS, DS with DSS, SDS with DSS in 10 m (p<0,05). Besides, there appears to be a statistical 

difference between NS with DS, SS with DS, DS with SDS, DS with DSS in 20 m (p<0,05). There is a 

statistical difference between NS with DS, SS with DS, DS with SDS, DS with DSS, SDS with DSS in 

Illinois agility test (p<0,05). There is a statistically significant between NS with DS, SS with DS, DS 

with SDS, DS with DSS in Reactive agility test (p<0,05). Conclusion: dynamic stretching types should 

be preferred more before activities that require speed and strength. Therefore, in order to increase 

the speed and agility performance of the athlete, sports branch-specific warm-up method 

combined with the dynamic stretching model after static stretching can be recommended. 

Keywords:  speed, agility, stretching, warm-up. 

Introduction 

It has been widely accepted by athletes and coaches that warming-up prior to training and 

competition has been suggested to be critical in increasing the preparedness for subsequent effort 

and thus maximizing performance in the modern sporting environment (Bishop, 2003; McCrary et 

al., 2015; McGowan et al., 2015). It is important to realize that warm-up and stretching are two 

different activities. Warm-up is designed to elevate core body temperature and stretching is 

primarily performed to increase the range of motion at a joint or group of joints (Knudson, 2018). 
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While it is well accepted that generalized warm-up movements are important to maximizing sport 

performance and reducing injury risk in physical activity (Knudson, 2018), a pre-game warm-up for 

team sports typically includes a period of sub maximal running, static stretching of the major 

muscle groups and sport specific movements incorporating various range of motion exercises with 

skill-based drills executed at, or just below game intensity (Young & Behm, 2002). 

There are various types of stretching such as static stretching, dynamic stretching, ballistic 

stretching and proprioceptive neuromuscular facilitation stretching, although numerous subtypes 

exist (Church et al., 2001; Funk et al., 2003; Jung et al., 2018; Peck et al., 2014; Woolstenhulme et 

al., 2006). Static stretching (SS) involves lengthening a muscle and moving a joint to the end of its 

range of motion, holding in a mildly uncomfortable stretched position for 10-60 seconds (Peck et 

al., 2014; Torres et al., 2008; Young & Behm, 2002). Dynamic stretching (DS), which is often used 

in conjunction with or in place of SS, uses momentum and active muscular effort to lengthen a 

muscle and involves performing movements over a full or nearly full range of motion, but the end 

position is not held (Behm et al., 2016; Peck et al., 2014; Thomas et al., 2018; Torres et al., 2008). 

Although SS has been widely proven to be an effective method for increasing range of motion 

around a joint (Bandy et al., 1997; Behm et al., 2016; Power et al., 2004; Young & Behm, 2002), it 

has been criticized for a long time that it has a negative effect on strength, speed, agility, explosive 

force and jumping performance (Amiri-Khorasani et al., 2010; Behm et al., 2001; Cramer et al., 

2006; Fletcher & Jones, 2004; Molacek et al., 2010; Winchester et al., 2008; Young & Behm, 2003). 

Accordingly, although the literature suggests that SS should be used carefully or even avoided 

during warm-up to prevent potentially harmful effects on muscular performance, the inclusion of 

SS into a pre-exercise routine prior to performance of maximal strength, power, and/or speed-

related activities is thought to negatively affect the ability to perform simple and complex 

movements (Kay & Blazevich, 2012; Opplert & Babault, 2018).  

In addition to these, DS has been become a popular choice in recent years because of the fact that 

DS has been demonstrated to increase performance output in strength, power, speed, agility and 

jumping performance (Aguilar et al., 2012; Chatzopoulos et al., 2014; Faigenbaum et al., 2005; 

Fletcher, 2010; Franco et al., 2012; Little & Williams, 2006). Therefore, it has been thought that 

the reason why the performance parameters related to SS and DS have been still different in the 

literature is due to differences such as the research group, training history, player level and sports 

branch. Studies on recreationally active individuals and tests on reactive agility parameter with 

different stretching protocols are seen to be limited in literature. So, in the current study, it was 

aimed to examine the effects of five different stretching exercise protocols on speed and agility.  
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Method 

Participants 

30 physically active male volunteers aged 23,48+1,48 years participated in the study. The inclusion 

criteria were determined as the absence of any health problems in the application of the tests, 

their volunteering during the tests and their regular participation. The exclusion criteria were 

determined as encountering any health problems during the study, irregularity in participation in 

the tests and not performing at an optimum level. All tests and training practices were performed 

at the same time of the day (16:00). Besides, informed consent form was obtained from each 

subject to involve in the study. Besides, each participant was informed about the procedure, the 

signed consent form was obtained and each procedure was in accordance with the Declaration of 

Helsinki. 

Research design 

All the volunteers were given detailed information about the content of the study beforehand. 

Necessary information was given about how to apply the tests. The height was measured by using 

a stadiometer (Holtain, UK) and body weight (BW) was determined in anatomical position. Body 

mass index (BMI) of subjects was determined by “BMI = BW (kg) / (height)2” formula. Stretching 

exercises were performed under the supervision of an expert in the phases after the first warm-up 

(5 minutes of moderate intensity aerobic jogging). 24 hours before the tests, they were informed 

about not doing heavy exercise, not using alcohol, caffeine and any ergogenic aids. Each stretching 

exercise protocol started with 5 minutes of aerobic jogging. Volunteers performed motoric tests 

after the jogging was completed, except for the first warm-up application (Aydın et al., 2019). 10-

20 m sprint, Illinois agility and Reactive agility tests were applied after each stretching exercise. 

Performance tests 

10-20 m sprint, Illinois agility and Reactive agility tests were used to determine the performance 

parameters of subjects. 

Sprint Test: the subjects started the test 1 meter behind from the starting line and the speed values 

were recorded with the photocells placed 10 and 20 meters (Newtest 2000; Newtest Oy, Oulu, 

Finland). Better of two trials was recorded as “seconds”. 

Illinois Agility Test: as seen in Figure 1, the test starts from point A and runs to point B. Afterwards, 

they complete the test at D point by drawing a zigzag around the funnels that are lined up 3,3 

meters apart (Miller et al., 2006). 
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Figure 1. Illinois Agility Test (Miller et al., 2006). 

 

Reactive Agility Test: each test trial involved the tester initiating movement, and thereby beginning 

the timing. The athlete reacted to the movements of the tester, forward, then to the left or right 

in response to, and in the same direction as, the left or right movement of the tester. The timing 

stopped when the athlete triggered the timing beam on either side (Sheppard et al., 2006).  

Figure 2. Reactive Agility Test (Sheppard et al., 2006). 
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Stretching exercise protocols  

Five different protocols were used in stretching exercises. These are respectively; the phase 

without stretching exercise, SS, DS, SS + DS and DS + SS. The phase without stretching exercise 

consists of 5 minutes of moderate intensity aerobic jogging; after a 5-minute jogging, without any 

other exercise application, performance tests of subjects were measured. In SS phase, after the 

necessary warm-up and the body was rested, the phase continued with eight static stretching 

exercises applied to the lower and upper extremities. The exercises were aimed at the latissimus 

dorsi (back), pectoralis major (chest), trapezius (neck), rectus abdominis (abdomen), gluteus 

maximus (hip), quadriceps (front of the leg), hamstring (back of the leg), gastrocnemius (calf) 

muscle groups. In DS phase, high glute pull, walking lung, light high knees, high knee pull, straight 

leg kick, carioka, skip A ( jumping), B skip (jumping) were applied. Movements in both DS and SS 

phases were performed twice for 30 s with a 15 s rest interval between repetitions. In SS + DS 

phase, eight static and eight dynamic stretching exercises were applied. SS and DS exercises were 

applied once for 30 s and with 15 s intervals between repetitions. In DS + SS phase, eight dynamic 

and eight static stretching exercises were applied once for 30 s and with 15 s intervals between 

repetitions (Aydın et al., 2019). 

Statistical analysis of data 

The data were analyzed with a repeated-measures analysis of variance (ANOVA) using the SPSS 

22.0 for windows statistical software. The subject attributes and investigational variables were 

considered as mean+SD in destructive data. Bonferroni post-hoc test was run for significance on 

treatment factor. Statistical significance was tested at p=0,005. 

Results 

 

Table 1. Physical statistical measurements of participants. 

Variables N Min. Max. Average+S.D 

Age ( year) 30 21 28 23,48+1,48 

Height (m) 30 1,51 1,76 1,64+0,29 

BW (kg) 30 51,20 72,10 57,29+4,18 

BMI (kg/m2) 30 18,44 29,56 21,06+1,61 

BW: Body Weight, BMI: Body Mass Index 

The demographic values are presented in Table 1. Accordingly, the average age of the participants 

(n=30) was 23.48+1.48 years, mean height was 1.64±0.29 m and BW average was 57.29±4.18 kg, 

the mean BMI was found to be 21.06 kg/m2. 
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Table 2. Comparison of the sprint performance values of the participants in terms of stretching exercise 

protocols. 

 Protocols  

Variables NS SS DS SDS DSS p 

10 m (s) 2,36+0,23 2,37+0,28 2,25+0,27 2,34+0,31 2,36+0,30 

0,000* 

NS-DS, SS-DS, 

DS-SDS, DS-DSS,  

SDS-DSS 

20 m (s) 3,93+0,22 3,90+0,23 3,76+0,30 3,85+0,30 3,87+0,29 

0,003* 

NS-DS, SS-DS, 

DS-SDS, DS-DSS 

NS: No Stretching; SS: Static Stretching; DS: Dynamic Stretching; SDG: Static Stretching + Dynamic Stretching; DSG: 
Dynamic Stretching + Static Stretching. 
*p< 0.05. 

In table 2, when the 10 m and 20 m sprints performance parameters of groups are examined, there 

is statistical difference in the both parameters (p<0,05). First of all, for 10 m sprint performance 

test, the differences between the protocols were as follows NS with DS, SS with DS,DS with SDS, 

DS with DSS, SDS with DSS (p<0,05). On the other hand, looking at the 20 m sprint test results, 

there appears to be a statistical difference between NS with DS, SS with DS, DS with SDS, DS with 

DSS (p<0,05). 

Table 3. Comparison of the agility performance values of the participants in terms of stretching exercise 

protocols. 

 Protocols  

Variables NS SS DS SDS DSS p 

Illinois 

Agility (s) 
2,36+0,23 2,37+0,28 2,25+0,27 2,34+0,31 2,36+0,30 

0,000* 

NS-DS, SS-DS, 

DS-SDS, DS-DSS,  

SDS-DSS 

Reactive 

Agility (s) 
3,93+0,22 3,90+0,23 3,76+0,30 3,85+0,30 3,87+0,29 

0,003* 

NS-DS, SS-DS, 

DS-SDS, DS-DSS 

NS: No Stretching; SS: Static Stretching; DS: Dynamic Stretching; SDG: Static Stretching + Dynamic Stretching; DSG: 
Dynamic Stretching + Static Stretching. 
*p< 0.05. 

In Table 3, when the Illinois Agility and Reactive Agility performance parameters of groups are 

examined, there is a significant difference in the both features. For Illinois Agility test results there 

is a statistical difference between NS with DS, SS with DS, DS with SDS, DS with DSS, SDS with DSS 

(p<0,05). Looking at the Reactive Agility test results, there is a statistically significant between NS 

with DS, SS with DS, DS with SDS, DS with DSS (p<0,05). 
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Discussion 

In the study, five different stretching modes during a pre-exercise warm-up acute effect on sprint 

and agility features examined. Looking at Table 1, it is seen that the average age of the participants 

is 23,48+1,48 years, height is 1,64+0,29 m, body weight is 57,29+4,18 kg, and BMI is 21,06+1,61 

kg/m2. 

Table 2 shows that different stretching exercise protocols have a statistically significant effect on 

10 m and 20 m running values (p<0.05). It was determined that the best results were obtained 

with DS and there was a significant difference in favor of DS between DS and other protocols. 

(p<0.05). In addition, it is understood that the combined stretching exercise models achieved 

worse results than DS but better than SS. 

Looking at the literature, some researchers found that there was a decrease in sprint speed after 

applying static stretching between 6 sprint repetitions in their study with 12 male team athletes 

(Beckett et al., 2009). In a study, acute effects on 15 m running speed before jumping were 

investigated static and dynamic stretching exercises performed in gymnasts and as a result, it has 

been reported that static stretching negatively affects running speed especially in 5-10 m and 10-

15 m (Siatras et al., 2003). Little & Williams (2005) found that static stretching exercises did not 

affect the 10 m speed and agility performance negatively in their study with 106 professional 

football players, and Saoulidis et al. (2010) also found that static stretching exercises did not affect 

the 20 m sprint performance in their study with handball players. Fletcher & Jones (2004) examined 

the effects of different warm-up and stretching protocols on 20 m sprint performance, including 

97 rugby players, and found that static stretching applied before sprint performance decreased 

performance, while dynamic stretching exercise led to positive changes on 20 m sprint 

performance.  

In a study conducted by Oliveria et al. (2018) on 12 football players, the acute effects of static, 

dynamic, ballistic and proprioceptive neuromuscular facilitation stretching exercises on 10-20-30 

m sprint performance were investigated. As a result, it has been concluded that dynamic and 

ballistic stretching will have a positive effect on the use of speed. Needham et al. (2009) reported 

an increase in speed and jump performance tests performed after dynamic stretching exercises, 

while a decrease occurred after static stretching exercises. In another study, Turki et al. (2011) 

conducted a study with basketball, football and handball players, reported that 1-2 sets of dynamic 

stretching exercises performed during warm-up increased 20 m sprint performance. In addition, in 

this study, it was determined that combined stretching exercise protocols also caused a decrease 

in sprint performance compared to DS (p<0,05). Fletcher & Anness (2007) found that the 

combination of static stretching followed by dynamic stretching decreased sprint performance. 

Furthermore, Chaouachi et al. (2010) found that dynamic stretching followed by static stretching 

also decreased sprint performance. These studies support our study. According to this, it can be 

said that dynamic stretching exercises performed during the warm-up process have a positive 
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effect on the speed feature but static stretching exercise model caused a fall. On the other hand, 

it can be thought that the combined stretching exercise types provide better sprint results than SS, 

although they are worse than DS. 

Table 3 shows that different stretching exercise protocols have a statistically significant effect on 

Illinois Agility and Reactive Agility values (p<0.05). It was found that the best results were obtained 

with DS, and there was also a significant difference in favor of DS between DS and other protocols 

(p<0.05). Combined stretching exercise models, on the other hand, seem to achieve worse results 

than DS but better than SS. The results obtained from studies investigating the effects of stretching 

types on agility performance in the literature generally indicate that dynamic stretching is more 

suitable than static stretching in terms of agility performance (Amiri-Khorasani et al., 2010; 

Chatzopoulos et al., 2014; McMillian et al., 2006). Little & Williams (2006), in their study with 16 

professional football players, found a significant difference in favor of the DS group from the other 

groups when the effect of 3 different stretching protocols applied during warm-up on the agility 

feature was examined. Chatzopoulos et al. (2014) applied 3 different types of stretching in their 

study with university students and they reported that DS agility values were the best results as a 

result of the study. Faigenbaum et al. (2006) reported that in their study with adolescents, the 

values in the group in which the DS protocol was applied were found to be significantly higher than 

SS.  

Van Gelder & Bartz (2011) and McMillian et al. (2006) reported in their studies that the agility test 

results of the DS group were significantly higher than those of the SS group. Accordingly, it can be 

said that the information in the literature supports our study and that in order to obtain positive 

results in performances such as sprint and explosive strength the muscle should be at the 

maximum hardness level in order to produce the highest level of force. So it can be thought the 

dynamic stretching exercises performed during the warm-up process have a positive effect on the 

agility feature. On the other hand, there are studies suggesting that static stretching applications 

reduce speed and power performance and that static stretching should be avoided during the 

warm-up period (Fletcher & Anness, 2007; Hough et al., 2009; Nelson et al., 2005). In the literature, 

there are studies showing that static stretching can cause negative effects, as well as studies 

showing that this type of stretching has no effect. For example, Chaouachi et al. (2010) and Avloniti 

et al. (2016) state that they did not detect any difference between DS and SS groups for agility 

performance. Bishop & Middleton (2013) and Bradley et al. (2007) reported that static stretching 

caused some biomechanical changes in the tendon of the muscle. They report that this change 

causes the muscle to become soft and the visco-elastic properties within the muscles to change, 

resulting in a decrease in strength and a delay in muscle activation. 

In addition, looking at the studies combining dynamic and static stretching types, Amiri-Khorasani 

et al. (2010) in their study, they aimed to examine the effects of static, dynamic and combination 

of static and dynamic stretching in pre-exercise warm-up on Illinois agility tests of 19 professional 
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football players. As a result of the study, it is stated that the values of the dynamic stretching group 

are better than all other groups, also they state that the stretching method combined with dynamic 

stretching applied after static stretching is longer than the dynamic group but shorter than the 

static stretching group when looking at the agility performance after warming up. This study 

supports our research. Some authors state that static stretching exercises have a negative effect 

when applied for more than 30 seconds (Behm et al., 2004; Bradley et al., 2007; Cramer et al., 

2004); on the other hand, there are authors who state that static stretching applications under 20 

seconds do not have negative effects on agility performance (Avloniti et al., 2016).  

When the literature is examined, although it is widely stated that static stretching applied during 

the warm-up process negatively affects agility, it is seen in many studies that static stretching 

increases flexibility (O’Sullivan et al., 2009; Samson et al., 2012). It has been reported that static 

stretching exercises improve flexibility; flexibility can increase athletic performance and accelerate 

recovery (Kisner & Colby, 2002). In addition to this information, in the literature that providing 

flexibility can protect athletes from injuries should not be ignored (Heyward & Gibson, 2014). 

When the different results between the studies are brought together, it is clearly seen that the 

results are affected by the differences in the stretching program and especially the applied groups, 

and may also depend on the different exercise levels of the subjects, the different agility tests 

chosen, the volume and severity of the stretches applied, and the person and muscle structure. 

As a result, in line with the information obtained from the studies, it can be said that the types of 

stretching performed during the pre-exercise warm-up may affect the performance of the athletes. 

Small increases in the performance of athletes can sometimes reveal large differences that can 

affect the results of the competition. Therefore, it is thought that it is necessary to pay attention 

to the selection of stretching types to be applied in the warm-up section, taking into account the 

needs of the sports branch and the athlete. Dynamic stretching types should be preferred more 

before activities that require speed and strength. On the other hand, it is undoubtedly important 

to increase the flexibility of the athlete during these difficult movements and to prevent injury. For 

this reason, in order to increase the speed and agility performance of the athlete, sports branch-

specific warm-up method combined with the dynamic stretching model after static stretching can 

be recommended. 
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