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The purpose of this study was to compare the effects of four different warm ups 

on 400 meters sprint performance in six track athletes, within the range of 18 to 27 year 

age, those who had participated in  All India Inter University Athletics Championship. 

Testing took place over a four days time period and subjects were purposively assigned a 

different warm up protocol each day. After completion of their assigned warm up 

subjects were timed in a 400 meters sprint. The four warm up protocols included a 

general warm up consisting of a self paced 800 meter jog, a general warm up followed by 

static stretches (SSWU), a general warm up followed by dynamic stretches (DWU), and a 

general warm up followed by static and dynamic stretches combined (SDWU).The 

instruments used in the study were obtained from standard firms, which cater to the needs 

of various research laboratories in India and abroad. All the instruments were available at 

the Human Performance laboratory of LNUPE, Gwalior and their calibration was 

accepted and accurate enough for the purpose of this study. In order to examine the 

hypothesis of the study, descriptive statistics such as mean, standard deviation were used. 

For the purpose of comparing the means of different groups’ one way analysis of 

variance (ANOVA) was employed. Based on the analysis and within the limitation of 

present study, following conclusion may be drawn:Performing static warm up protocols 

before 400 meters running performance does not contribute in effective performance and 

dynamic and dynamic- static warm up protocols led to better performance in 400 meters 

than static warm –up protocols but static-dynamic warm up protocols was most effective 

in all the compared warm up protocols. 

KEYWORD: static stretching warm up, dynamic stretching warm up 

------------------------------------------------------------------------------------------------------------ 

Introduction:  

In the world of sports and athletics achieving optimal performance is the priority 

of most individuals. For years it has been a generally accepted practice to warm up before 

any exercise activity. The term warm- up is used to describe a pre-exercise routine which 

over time has become a crucial component of workouts, practices, and athletic events. 

This day and age in the world of sports and athletics the practice of warming up before an 

activity is highly regarded as being beneficial and necessary to improve performance and 

prevent injuries. However, with all the variations and endless possibilities there are 
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countless ways to conduct a warm-up session. The ideas and experiences of many 

coaches and alike allow for conflicting philosophies on the ideal warm-up intensity, 

duration, and length. Many individuals develop a warm-up routine based on common 

practices of other and coaches instead of on sound physiological principals.  

Warm up is probably the most widely used and most misunderstood concept 

among sports and athletics. Warm -up in general can be defined as a group of exercises 

performed before an activity which provides the body with a period of adjustment from 

rest to exercise. (Bishop,2003) 

Warming up before an activity allows for an increased blood flow to the working 

muscles, an elevation in the core body and muscle temperature, increased oxygen 

consumption, enhanced nervous system sensitivity, and a speeding up of enzyme activity 

within the working muscles. Warm ups can generally be divided into two types: active 

and passive. An active warm up involves muscular exercise of varying intensities to raise 

muscle and core body temperature. Active warm ups may include general exercises such 

as jogging, cycling, or walking. A passive warm up utilizes external means to achieve the 

same goal of raising muscle and body temperature. Examples include hot showers, 

saunas, heating pads, or massages which can achieve this goal without using energy 

substrates. (Bishop 2003). 

Active warm ups can involve either static or dynamic stretching movements. 

Static stretching warm ups require the stretching of major muscle groups with intentions 

of increasing muscle length and joint range of motion. Dynamic warm up is a form of 

stretching that comprises movements that mimic those involved in the main activity. This 

action allows the muscles that will be used in the activity to move through similar ranges 

of motion and to excite the nervous system. Studies have shown that static stretching 

decreased vertical drop jump performance (Young and Elliot 2001),  50 meter sprint 

times (Fletcher and Anness 2007), and maximal strength repetitions involving knee 

extension and flexion (Kokkonen et al. 1998). It has been suggested that passive static 

stretching could inhibit performance in activities that require maximal force production. 

One of the theories of this possible inhibition is due to the stiffness of the 

musculotendinous unit (MTU). Static stretching is hypothesized to create a more 

compliant MTU and according to Wilson et al. (1994) a stiffer, less compliant MTU is 

more favorable to produce a higher level of force and velocity in concentric muscle 

contractions. Due to the recent controversy over static stretching many coaches and are 

changing their routines to include more dynamic types of stretching. 

The main aim of this study was to ascertain whether prevent stretching would 

slow a person’s start out of the blocks and thus result in a poor race performance. Since 

most studies mentioned stretched both legs, a secondary aim was to determine if 

stretching either the right of left leg alone would yield similar results as stretching both 

legs. Although there has been significant research on static stretching there is still a lack 

of research that shows the effects of static stretching on sprint performance. In addition 

there have been few studies that analyze the effects of dynamic stretching on sprint 

performance. There is clearly a need for further research on the individual and cumulative 

effects of static and dynamic stretching on 400 meter sprint performance. 

 

Material and Methodology:A total of six male subjects (400 mts sprinters), age ranged 

from 18 -27 years were selected from the Lakshmibai National University of Physical 
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Education, Gwalior who had represented LNUPE at All India inter university athletics 

meet. Through both the critical and allied literature pertaining to the problem under 

consideration the following variables were selected;400meter sprint performance, Static 

stretching warm up (SSWU) ,Dynamic stretching warm up (DSWU), Combined static 

and dynamic stretching warm up (SDWU) ,Combined dynamic and static stretching 

warm up (DSWU). 

Procedure: The test was administered on 200 meter the Cinder Track of Lakshmibai 

National University of Physical Education, Gwalior. Proper instructions regarding the 

objective of the study and procedure of warming up techniques were given to the subjects 

and they were properly guided and assisted whenever they faced any difficulty and asked 

to perform the different warming up techniques on different days. The subjects were 

asked to start with the self paced 800 meter jog on the track with 3 minutes gaps followed 

by the different warming up protocols. There was a recovery period of approximately 3 

minutes between each trial to replenish ATP/PC stores. After performing the different 

protocols of warming up, the performance of 400 meters was recorded in seconds.  

Details of the Training Programme: 

Static Stretch Warm up: Subjects performed the self paced jog followed by two sets of 

static stretches of the hamstrings, quadriceps, and calf muscles. Each stretch was held for 

15 seconds to the point of mild discomfort. All stretches were repeated with a 5-10 

second rest between each stretch. For bilateral stretches, both sides were stretched once 

before the stretch was repeated. The static stretching routine took approximately 25 

minutes including rest time between stretches.  

Dynamic Stretch Warm up:All subjects performed the self paced jog followed by 

various running drills. Each drill was performed over a distance of 30 meters with a walk 

back recovery between each drill movement. Each drill was done once and the entire 

routine lasted approximately 25 minutes. The entire routine lasted approximately 25 

minutes. The dynamic drillmovements that were done included A- skips, high knees 

running, butt kicks, leg swings, and a 30 meter run at 50% maximal effort. 

Combined Static and Dynamic Stretch WarmUp:All the subjects performed self paced 

jog followed by static stretch routine and the dynamic stretch routine respectively. The 

entire warm up took approximately 25 minutes. 

Combined Dynamic and Static Stretch Warm Up :All the subjects performed self 

paced jog followed by static stretch routine and the dynamic stretch routine respectively. 

The entire warm up took approximately 25 minutes. 

Statistical Design & Technique: For the purpose of the study repeated measure design 

was used and in order to examine the hypothesis of the study, descriptive statistics such 

as mean, standard deviation were used. For the purpose of comparing the means of 

different groups one way analysis of variance (ANOVA) was employed. 

Results: 

Findings pertaining to the descriptive statistics in different warm up protocols has been 

presented in table 1 to table 3. 
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Table 1 

DESCRIPTIVE STASTISTICS OF SPRINTERS PERFORMANCE (400 

METERS) AFTER DIFFERENT WARMING-UP PROTOCOLS 

  

Different warm-up N Mean Std. Deviation Std. Error 

Static 6 62.8333 2.31661 .94575 

Dynamic 6 59.8483 1.32596 .54132 

static-dynamic 6 57.7767 1.33798 .54623 

dynamic-static 6 59.4333 2.09061 .85349 

Total 24 59.9729 2.52209 .51482 

 

Table 1 above indicates the means of 400 meters sprinter performance after 

different warm-up protocols i-e.(static warm-up 62.83, dynamic 59.85, static- dynamic 

57.78 and dynamic-static 59.97.However, SD of different warming –up protocols that is 

(static 2.31, dynamic1.33, static-dynamic1.34 and dynamic –static 2.09.This reflects that 

the mean timing of 400meters sprinters performance is lowest after static-dynamic warm-

up protocols. 

Table 2 

ANALYSIS OF VARIANCE OF 400 METERS SPRINTING PERFORMANCE 

AFTER DIFFERENT WARMING –UP PROTOCOLS. 

ANOVA 

400m timing 

 Sum of 

Squares Df Mean Square F Sig. 

Between Groups 79.873 3 26.624 8.016 .001 

Within Groups 66.428 20 3.321   

Total 146.301 23    
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Table 2 above indicates that the calculated F- value is significant at 0.05 level of 

significance (p<0.05).Thus, significant difference exists in 400 meters sprinting 

performance of the subject after different warm-up protocols. 

Table 3 

LEAST SIGNIFICANT DIFFRENCE OF 400 METERS SPRINTING 

PERFORMANCE AFTER DIFFERENT WARM –UP PROTOCOLS. 

 

400m timing 

LSD 

(I) types of warm-

up 

(J) types of warm-

up 

 

Mean 

Difference 

(I-J) Std. Error Sig. 

Static Dynamic 2.98500
*
 1.05221 .010 

static-dynamic 5.05667
*
 1.05221 .000 

dynamic-static 3.40000
*
 1.05221 .004 

Dynamic Static -2.98500
*
 1.05221 .010 

static-dynamic 2.07167 1.05221 .063 

dynamic-static .41500 1.05221 .697 

static-dynamic Static -5.05667
*
 1.05221 .000 

Dynamic -2.07167 1.05221 .063 

dynamic-static -1.65667 1.05221 .131 

Dynamic-static Static -3.40000
*
 1.05221 .004 

Dynamic -.41500 1.05221 .697 

static-dynami 1.65667 1.05221 .131 

*. The mean difference is significant at the 0.05 level. 
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Table 3 indicates that significant difference exists between static and dynamic warm-up 

protocols,static and static- dynamic warm-up protocols and static and dynamic-static 

warm-up protocols in terms of 400 meters performance (p<0.05). 

  However it also reveals that there is a insignificant difference between dynamic 

and static- dynamic warm- up protocols, dynamic and dynamic – static warm-up 

protocols and static-dynamic and dynamic –static warm-up protocols in relation to 400 

meters sprinting performance. 

 

Fig.1GRAPHICAL REPRESENTATION OF MEAN SCORES OF DIFFERENT 

WARM –UP PROTOCOLS ON 400 METERS PERFORMANCE. 

Figure1 shows that the mean timing of 400 meters performance is highest after 

static warm –up protocols and it is lowest after static- dynamic protocols.  

Discussion: 

As the logical supports of the aforesaid results, the concerned literatureshighlight 

thatthe action of sprinting is a highly intense and forceful activity that requires large 

amounts of force production.  A typical warm up for a sprinter will consist of low 

intensity jogging or jump roping to raise the body temperature. Then the athlete will 

perform a series of static stretches of major muscle groups to loosen up and increase joint 

range of motion. After a session of static stretching most individuals will perform a 

number of sport specific drill movements. Examples include high knees, butt kicks, leg 

swings, bounding, or hurdle drills. These dynamic exercises are used to mimic the 

running motion and to excite the muscle fibers that will be used during the race. This 

complete warm up routine can last from 20- 60 minutes. Athletes have their own belief 

system when it comes to the amount of time and effort needed to spend on the pre- event 

warm up. Passive muscle stretching just before engaging in physical activity is a common 

practice among athletes because stretching is thought to promote better performances and 
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reduce the risk of injury (Shellock& Prentice, 1985 
,
 Convincing experimental evidence, 

however, does not support these beliefs. Moreover, there is evidence that acute muscle 

stretching might be detrimental toperformances for which success is related to maximal 

force or torque output (Avela, Kyrolainen, &Komi,1999), Stretching has been shown to 

elicit a strength deficit in concentric muscle actions. found that maximal performance of 

both knee flexion and knee extension one-repetition maximum (1-RM) lifts declined (by 

7.3% and 8.1%, respectively) significantly when executed 10 min after static stretching 

of the quadriceps and hamstring muscle groups. The similar results when ballistic 

stretching was substituted for static stretching. Furthermore, reported a loss in isokinetic 

torque at slower speeds of movement, he has found a reduction (23.2% and 28%, 

respectively) in maximal isometric plantar flexion torque on a above the ankle joint after 

the plantar flexors were passively stretched. The study reported that the loss in isometric 

torque was joint angle specific. Finally, prior stretching has been shown to reduce the 

height of a vertical jump; and found that pre-event stretching induced a significant 

decrease in jump height forboth the standing jump (4.4%) and counter-movement jump 

(4.3%).  

This Study also compared various warm-up protocols, and found that static 

stretching had a negative influence on vertical jump performance. Given the deleterious 

effect of passive muscle stretching in a laboratory setting on skills relying on the rate of 

force production and peak force generation, one could assume that pre-performance 

stretching would negatively influence the performance of explosive sports. What is found 

in the laboratory, however, does not always directly transfer to sport performance. Since 

pre-performance stretching is universally practiced. The explosive nature of the sprint 

start, sprinting performance could be negatively influenced by static stretching. 

Moreover, since each step during the sprint requires an explosive take-off, any negative 

impact seen at the start could be carried through the whole race. 

These findings are similar to a study done by Faigenbaum et al. (2006) who found 

that 10 yard sprint times were improved significantly after a combined static and dynamic 

stretching warm up protocol in male and female teenage. Although sprint distances were 

different, it seems that the SDWU is effective in enhancing sprint times in distances of 10 

yards and 100 meters, respectively. Fletcher and Anness (2007) also used a warm up 

similar to this study and Faigenbaum et al. (2006). They incorporated a passive static 

stretching combined with active dynamic stretching followed by a 50 meter sprint. Their 

results showed that this warm up did not enhance sprinting for 50 meters. A possible 

explanation for these findings to the present study and Faigenbaum et al (2006) might be 

in the differences in the procedures utilized in the passive static stretching. In the Fletcher 

and Anness (2007) study the passive static component consisted of 3 sets of 5 stretches 

which were held for 22 seconds versus 2 sets of 3 stretches held for 30 seconds in the 

present study. The static stretching protocol used by Fletcher and Anness (2007) was 

almost twice as long as the protocol used in this study. Combine this difference with the 

dynamic component of the warm up in Fletcher’s study (2007) and it might have 

produced negative effects which were detrimental to performance in sprinting 50 meters. 

Another study was that static stretching would produce the slowest 400 meter sprint 

times. Means for the SSWU treatment for females and males combined showed the 

slowest sprint times, therefore supporting this hypothesis. A study by Fletcher and Jones 
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(2004) supports the contention that a static stretching warm up may not enhance 

performance in sprinting. They found in rugby players that 20 meter sprint times were 

slower after performing a static stretching warm up as compared to a dynamic stretching 

warm up. It has been suggested by Fletcher and Jones (2004) that the slower sprint times 

after static stretching may be due to an increase in musculotendinous unit (MTU) 

compliance. 

Another study by Siatras et al. (2006) also supports the premise that a static 

stretching warm up hinders subsequent performance. They performed a general warm up 

of jogging, jumping, and short sprints before performing either a static stretching or 

dynamic stretching routine. This was followed by gymnastics vaulting. Siatras et al. 

(2006) found that the static stretching protocol produced decreases in gymnastics 

vaulting speed as compared to the dynamic warm up. In addition, Faigenbaum et al. 

(2005) also found that performance in the shuttle run decreased by 2.6% when the static 

stretching warm up was compared to a dynamic stretching warm up. Another Dstudy was 

that a dynamic stretching warm up (DSWU) can produce faster times in a 400 meter 

sprint than sprinting after a static stretching warm up. The mean times for the DSWU 

were faster than the SSWU. However, they were not significantly better. McMillian et al. 

(2006) supports the premise that dynamic stretching is better than static stretching. They 

concluded in their study at the United States Military Academy that performance was 

better in a t-shuttle run after dynamic stretching as compared to static stretching and no 

warm up. Similar findings were found in other recent studies (Fletcher and Jones, 2004; 

Faigenbaum et al., 2005; and Siatras et al., 2006). In conclusion, the results of this study 

and another study (Faigenbaum et al., 2006) suggest that the best warm up procedures to 

enhance performance in 10 yard and 100 meter sprints is one that consists of general 

warm up combined with static and dynamic stretching. Dynamic stretching alone has 

produced mixed results (Fletcher and Anness, 2007; Fletcher and Jones, 2004; and Siatras 

et al., 2006). Static stretching with a general warm up has not significantly enhanced 

performance in a variety of events (Nobile and Andzel, 2009; Faigenbaum et al., 2005, 

Faigenbaum et al., 2006; and Siatras et al., 2006). 

Conclusion: Based on the finding of the study, it was concluded that following 

conclusion may be drawn: 

1. Performing static warm up protocols before 400 meters running performance 

does not contribute in effective performance. 

2. Although dynamic and dynamic- static warm up protocols led to better 

performance in 400 meters than static warm –up protocols but static-dynamic warm up 

protocols was most effective in all the compared warm up protocols. 
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