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Increa sing speed  and preventing  hamstring injury  

 
The hamstring is the sprinters cornerstone. The hamstring is the muscle on the backside of the thigh. It is a very 
common characteristic among elite level sprint oriented athletes to have well developed hamstrings. The 
hamstrings play a major role in helping athletes accelerate quickly and reach high top running speeds. The 
hamstrings are also one of the most commonly injured muscles among athletes participating in sports that 
require great bursts of speed from stationary positions or while in motion. To help reduce the risk of sustaining a 
hamstring injury there are a few very important factors that every sprinting athlete needs to be aware of.  

 

 

 

 

  

 

 

It is important to know how the hamstring functions while sprinting in order to train it to meet the demands of 
the sprinting athlete. The hamstring is responsible for transferring power down from the hip and through the 
knee while running, sprinting, jumping, and changing direction. Additionally, the hamstring is responsible for not 
allowing the lower leg to swing forward while the thigh is moving forward and upward.  

 

An analogy to better understand the role of the hamstring in sport role: 

The hamstring’s function is similar to the function of a drive shaft in vehicle. A vehicle’s drive shaft is responsible 
for taking the horsepower from the engine and delivering it to the wheels so the vehicle can accelerate. If a 
vehicle has a very powerful engine and a weak or not properly connected drive shaft, the drive shaft will be 
unable to handle the power from the engine, resulting in a damaged drive shaft.  

Another hamstring function is as running speed increases, the legs movement becomes more rapid, during this 
rapid leg movement, the hamstring is responsible for preventing the lower leg from swinging forward, 
preventing the leg to “kick out” in front of the body. During this movement the hamstring must handle 
resistances that can be in excess 100 lbs; depending on the leg speed. This rapid contraction of the hamstring 
combined with the “jerk” from fighting the lower leg from “whipping” forward is responsible for many hamstring 
problems.  
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Applying this analogy to the sprint athlete:  

Athletes need to have very powerful engines (hip extensors/glutes)to promote quick bursts of acceleration, but 
if the drive shafts (hamstrings) are not properly connected or trained to handle the power from the engine, they 
will breakdown, resulting in an injury.   

 

 

 

 

 

 

During a sprint, the hamstring is recruited to deliver power generated at the hip and deliver it down through the 
leg. The most elite athletes (world record sprinters), can generate enough power to overcome resistances that 
are equivalent to 3.5x an athlete’s body weight. This high level of resistance creates thousands of pounds of 
torque within the body’s internal structures; if the hamstring is not properly prepared to meet this demand, this 
enormous amount of torque can rip a hamstring apart.  

 

 

 

 

 

 

Here are a few very strong suggestions that will help increase the sport specific strength of your hamstring to 
increase your speed development and prevent potential hamstring injury. 

1. When choosing exercises to strengthen the hamstring, it is IMPERATIVE that you DO NOT perform 
exercises that isolate and only involve the hamstrings. It is important to choose exercises that recruit the 
hamstring similar to the way the hamstrings are recruited while in sport. Isolating the hamstring with 
exercises such as: Leg curls (seated, lying, standing or kneeling) will surely set an athlete up for an injury. 
These exercises typically recruit the hamstring from the knee, instead of recruiting the hamstrings from 
the hip down (sport specific). Sport specific hamstring strengthening exercises need to activate both the 
hamstrings and the muscles of the buttocks (glutes). Activation of the glutes while the hamstring is 
recruited will train the hamstrings properly and increase the hamstring’s ability to handle the torque 
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produced by the glutes. The goal is to get the glutes to contract prior to hamstring contraction.  
Exercises that promote this sport specific action include:  

a. Weight Room Exercises: RDL (Romanian deadlifts), clean pulls, squatting movements, supine 
single leg or double leg bridges, supine hamstring curls with hip extension on a physio-ball or 
slideboard, hip extension exercises w/ knees flexed and feet elevated (on a bench or box).  

b. Field Based Exercises: straight-leg bounds, straight-leg linear shuffles, single-leg/straight-leg 
gallop drills 
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2. STAY AWAY from sprint work on treadmills. Treadmills provide good cardiovascular workouts for non-
sprint oriented athletes. However for sprint-oriented athletes, treadmills can have a negative effect on 
performance.  
 

 

 

 

 

 

a. When running on a treadmill, as the foot makes contact with the belt, the body does not have to 
recruit the glutes and hamstrings to pull the foot backward (as needed when ground based 
sprinting) to allow for forward propulsion. When running on the treadmill, the speed of the belt 
automatically pulls the foot back for the athlete. This creates VERY detrimental motor 
patterns/habits (muscle memory) for an athlete who participates in a sprint-based sport. These 
negative habits promote a loss of maximal strength and power output from the glutes and 
hamstrings and begin setting the stage for injury. Athletes that participate in sports that require 
ground based sprinting are much more prone to hamstring strains and pulls after a large portion 
of speed training is performed on the treadmill.  

b. When performing sprint work on a treadmill an athlete’s rate of acceleration is limited. 
Treadmills lack the ability to accelerate at the rate at which a sprinting athlete can accelerate. In 
sport, an increased rate of acceleration during a sprint can separate an athlete from other 
players. If an athlete can accelerate from 0 mph to 18 mph faster than his opponent, he will 
break-away from the competition, get to the action faster and be more apt to regain possession. 
This confirms that sprint training performed on treadmills will have negative impact on an 
athlete’s rate of acceleration (0-15 yard sprint).  
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3. Increase your sprinting mechanical efficiency. While accelerating or while running at top speed, it is 
important to maintain strict control of your pelvis (hips). Having control of the hips can help athletes 
achieve faster rates of acceleration and higher top running speeds. When sprinting, it is important not to 
allow your hips to rotate or push back (anterior pelvic tilt). When sprinting, athletes should focus on 
enabling the hips to tuck up under the body (neutral pelvic tilt, similar to what the hips do when sitting 
in a slouched position in a chair). Maintaining a more efficient pelvic tilt will help reduce the likelihood 
of hamstring strains and allows the hamstring to have a greater mechanical advantage when the ball of 
foot strikes the ground, creating more power and torque.  

 

4. Listen to your body; high performing athletes need to pay attention to their internal gauges. It is critical 
not to train with the mindset of “no pain, no gain” or “go hard or go home” or “more is better”. Training 
with these mindsets will surely leave an athlete watching the game from the bench. It is important to 
monitor and measure all sets and reps when incorporating strength training exercises and drills that 
focus on speed development. Additionally, it is very important to be aware of and measure training 
intensity. As intensity increases so does the stress on bodily tissues and tissues can only take a limited 
amount of stress before they begin to breakdown. Remember, the hamstring must overcome thousands 
of pounds of torque on each ground contact so it is important to be cautious with the number of high 
intensity sprint repetitions.  

5. Warm-up properly. If the body temperature has not been elevated sufficiently and the hamstrings have 
not been properly activated, it can promote the occurrence of an injury.  

6. Cool-down properly. After competition the hamstrings can become very tense and sometimes overly 
excited (from a neuromuscular standpoint).  After intense activity, an inadequate cool-down may lead to 
muscle spasms or overly tight hamstrings reducing the muscle’s ability to recover.  
 

My goal is to help keep athletes injury free, because no matter how fast, how strong, or how skilled an athlete is, 
if you are hurt, those things do not matter, because you will not be in the game.   

 


