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Traditional Phases of the 100m 

The 100m sprint has four distinct phases that should be addressed by the coach - the start, 

the acceleration phase, the transition phase and the maximum velocity phase (Winkleman, 

2009). The acceleration out of the blocks is depicted by a piston action of the legs (triple 

extension of the hips, knees and ankles), whilst the transition and maximum velocity phase 

is a cyclical action where the athlete steps up and over the opposing knee. Throughout the 

event the athletes arms drive forward and backward (shoulder flexion and extension) and 

remain near ninety degrees at the elbow for the majority of the event. (Winkleman,2013). 

 

Factors affecting Sprint Performance 

Optimal sprint performance depends on both controllable and 

non-controllable factors. Research has identified specific 

anthropometric and physiological characteristics which are 

seen as advantageous for success in each phase of the event. 

Although there is no optimum height for elite sprinting in 

either the male or female event, there is a range that would 

preclude very short or very tall athletes (Uth, 2005). Usain Bolt 

is the tallest elite sprinter at 196cm (Mackata & Mero, 2013). Within this range, shorter 

athletes have an advantage at the start, as the shorter swing thigh has an increased velocity 

and stride rate whereas taller athletes have an advantage in the maximum velocity phase 

due to a longer stride length.  

Elite sprinters have a high mesomorphy, with greater relative muscle mass in the thighs 

(Bird, 2002), usually having longer legs relative to body height and have on average 70 – 

80% Type II muscle fibres (Bosch & Klomp, 2005). This is logical considering that sprinting is 

composed of 5-10% aerobic ability and 90-95% anaerobic ability (Maughan & Gleeson, 

2004).  
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Maintaining Talent 

Although one may be born with all the anthropometrical, fibre 

type and somatotype requirements to become an elite sprinter, 

this may only maintain them through the junior ranks of athletics 

where early success, in most part, is driven by natural abilities 

and an advantageous physique (MacNamara, Button and Collins, 

2010). Maintaining talent beyond this requires passion, 

motivation and dedication to training.  

The high level of commitment required to sustain daily deliberate practice and physiological 

conditioning over many years, highlights the crucial role that psycho-behavioural 

characteristics will have on achieving elite performance (Abbott, 2006). Perseverance during 

challenging times, a desire to be the best, a willingness to work hard far beyond one’s 

comfort zone and a maturing athlete who takes responsibility for their own training and 

development and understands the sacrifices required to be the very best are characteristics 

of elite 100m sprinters (Dweck, 2007; MacNamara & Button, 2010). 

 

Force Production is Critical (Morin et al.) 

Research conducted on world class 100m performances 

discuss the mutually dependant parameters of stride length 

and stride frequency in determining speed (Young, 2007; 

Smiriotou et al. 2007; Morin et al. 2007; Majumdar & 

Robergs, 2011; Mackata & Mero, 2013; Clark et al. 2013; 

Morin et al. 2015). The important training factors arise out 

of how athletes increase either stride length or stride 

frequency, or both. Through much research, sport scientists agree the most important 

training factor contributing to an increase in stride length is force.  

The physical capacity of an athlete to apply a summation of forces generated by the body 

into the ground, in the correct direction, to propel the athlete forward, seems most 
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important. Weyard et al. (2000) “More force equals more speed”; Young (2007) “Magnitude 

and direction of force”; Smirniotou et al. (2007) “Force production is critical”; Morin et 

al.(2012) elite sprinters are “more effective at applying force”; Clark et al. (2013) “it is the 

magnitude and rate of ground force application”.  

It is evident that the best sprinters apply more force in a shorter period of time, and that 

increased force applied in the right direction increases both stride length and stride 

frequency (Young, 2007).  

 

Eradicate “Useless Mass” 

Research on the fastest sprinters in the world show they have the capacity to produce 

extremely high ground reaction forces per kg of body weight (Morin. et al. 2015)  Hence 

having a lean body mass and eliminating ‘useless’ mass is important. This sends a clear 

message to coaches that time spent in the development of efficient sprint mechanics and 

the development of relative strength and power is critical in achieving elite 100m sprint 

performance.   

Sprinting at top speed is a highly coordinated activity and therefore the patterning over 

increasing distances in efficient sprint mechanics is crucial in training the neuromuscular 

system to maintain high excitations of muscular contractions for the duration of the race 

(Bird, 2002; Majumdar & Robergs, 2011).  

 

Mechanics and Measurement 

Morin et al. (2012) studied the important mechanics 

associated with 100m sprint success and determined 

three resulting factors: 1) having a velocity oriented 

“force-velocity” profile, 2) the capacity to apply ground 

reaction forces that deliver horizontal propulsion during 

acceleration and 3) a greater cadence due to a shorter 
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ground contact time. The physical capacity to deliver each of these determinants at an elite 

level requires a finely tuned neuromuscular system, a large power to weight ratio and close 

to perfect mechanics.   

The measurement of these performance factors is typically a faster finishing time for the 

event. However coaches should assess individual physical and psychological capacities to 

determine the strengths and weaknesses within an athlete’s development. This can be done 

by utilising the tests and tools in table A.  These tests will assist in identifying key training 

factors for program planning.  

Table A: 

Performance factor Measurement Tests / Tools 

Acceleration (Speed strength) Squat jump; Countermovement jump; starting 10m sprint; 

starting 30m sprint (Tanner & Gore [Ed.], 2013). 

Maximum velocity Flying 30-40m sprint with 20-30m acceleration zone 

(Tanner & Gore [Ed.], 2013). 

Mechanical efficiency Video analysis of technique including posture, foot strike, 

foot recovery and swing phase (Bosch & Klomp, 2005). 

Psychological behaviours Questionnaires and professional conversations to assess 

coachability, work ethic, competitiveness, self-control, 

competitiveness, mental strength and focus (TOPS; EASDQ; 

POMS) (Thomas, P.R., 2012). 

 

Event Requirements 

The 100m sprint requires the athlete to have a quick reaction 

time to an auditory signal, explosive starting and acceleratory 

strength, high velocity stride frequency and the power to 

generate maximum force in the right direction to generate both 

vertical and horizontal propulsion (Bird, 2002; Young 2007).  

This requires technical training in efficient sprint mechanics as well as physical training for 

speed, strength and power. Sprinters do not require any tactical decision making skills 
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within the event, however having a detailed and specific warm up and call room routine 

could be seen as tactical in achieving desired race outcomes.  

The psychological strength of the athlete is tested through the rigors of training and 

competition. As the athlete moves forward through the rounds (heats, semi-final and final), 

it is my experience that this has a significant role in the success of the athlete.  

Psychological strength is required in the training leading up to a major event, in the call 

room, behind the start line, and in the maintenance of composure by staying relaxed 

through the event.  

 

Conclusion: 

Research that has been conducted on elite performances 

in the 100m sprint highlights the important training 

factors for success as: i) sprint mechanics, ii) strength, iii) 

power, iv) neuromuscular conditioning (speed and speed 

endurance), and v) psycho-behavioural tools.  

A final list of training factors is below: 
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