
Strength Training for Endurance Athletes

Although most individuals would not always agree that the race is won by the strongest, most individuals would probably agree that the race is not won by the weakest.  The addition of a strength training program to an endurance training program will potentially enhance the performance of an endurance athlete due to the reasons listed below.

1.
Increased muscle enlargement which translates into increased strength and enhanced 
performance.

2.
Muscle contraction time is not adversely affected by strength training and in many cases 
strength training may actually increase speed of movement capabilities.

3.
Improved body composition, such as increased lean body weight and decreased


fat weight and percent body fat, will maximize performance capabilities.

4.
Neural adaptations during the initial stages of strength training, such as recruitment of


additional motor units and reduced neural inhibition, will enhance motor skill 
performance.

5.
Increased muscular stores of adenosine triphosphate (ATP), creatine phosphate (CP) or 


phosphocreatine (PC), and glycogen potentially enhances performance and delays the


onset of fatigue.

6.
Increased enzyme activity within the energy pathways will potentially increase energy


production and more efficient energy use.

7.
Increased bone mineral content (i.e., bone density) reduces the risk of injuries due to 
stress fractures and other fractures related to falls and body contact.

8.
Increased connective tissue strength which would reduce the incidence of injuries.

9.
Prevention of muscle weaknesses and muscle imbalances which would also reduce the 


incidence of injuries.

10.
Improved running economy (i.e., reduced oxygen uptake requirement for a given


submaximal workload) due to improved biomechanical and/or biochemical efficiency.

11.
Increased submaximal work time to exhaustion (e.g., when running or cycling at a


submaximal work pace, an individual can go longer before fatigue occurs).



Choice of Exercises
Listed below are some recommended exercises for various endurance activities.

Cross-Country Skiing/Skating

1.
Lower Body -
squat, power clean, leg press, lunge squat, leg extension, leg curl,




power snatch, high pull, heel raise, plyometric bounding drills, 




plyometric 
depth jump and hop with and without boxes, skiing/skating 



up steep hill, 
assistance skiing/skating (downhill, surgical rubber 



tubing, and parachute), front, back, and side leg rotations using 



ankle weights, jumping rope, and other sport specific plyometric 



and resistance training exercises.


2.
Upper Body -
bench press, incline, press, arm curl, triceps extension, triceps




press-down, dumbbell kick-back, dumbbell front raise, power clean, 



high pull, power 
snatch, ballistic trunk twist/rotation using barbell 



or medicine ball, 
chest pass using medicine ball, and other sport 



specific plyometric and resistance training exercises.


3.
Abdomen/Lower Back Stability -
abdominal crunch, back extension, abdominal 




plyometric exercises, and other resistance training exercises.

Cycling


1.
Lower Body -
leg press, squat, leg curl, leg extension, standing and seated heel 



raise, deadlift, straight leg deadlift, lunge, unilateral leg curl,




unilateral leg press, hanging leg raise, partial squat, speed squat,  



power clean, high pull, push press, jumping rope, sport specific 




plyometric exercises, and other sport specific resistance training




exercises.


2.
Upper Body -
bench press, lat pull-down, seated row, triceps press-down, 




dumbbell row, dumbbell press, dumbbell lateral raise, dumbbell




curl, incline press, upright row, straight-arm pull-over, 





bent-arm pull-over, power clean, push press, high pull, ballistic 




trunk 
twist/rotation using barbell or medicine ball, pull-up, dip,




sport specific plyometric exercises, and other sport specific 




resistance training exercises.


3.
Abdomen/Lower Back Stability -
abdominal crunch, good morning, back extension,



abdominal plyometric exercises, and otherresistance training exercises.

Kayaking and Canoeing

1.
Lower Body -
leg press, squat, power clean, clean and jerk, good morning, 




in the kayaking and canoeing position perform trunk extension and 



lateral pelvic rotation using tubing tied to a belt around the waist, 



heel raise, and other sport specific resistance training exercises.


2.
Upper Body -
lat pull-down, bent-arm pull-over, sitting one-arm pull, sitting 




one-arm pull with turn,  clean and jerk, power clean, dumbbell 




kick-back, chin-up/pull-up, push-up, dip, bench press, triceps 




extension, triceps press-down, seated row, in the kayaking and 




canoeing position perform trunk extension and rotation using tubing 



tied to belt around the upper chest, in the kayaking and canoeing 



position perform extension and adduction of the arm at the shoulder 



joint using tubing gripped in the hand, sport specific plyometric 




exercises, and other sport specific resistance training exercises.


3.
Abdomen/Lower Back Stability -
abdominal crunch, back extension, back extension




with rotation, good morning, abdominal plyometric exercises, and other 


resistance training exercises.

Rowing


1.
Lower Body -
squat, power clean, leg press, leg extension, leg curl, jumping rope, 


sport specific plyometric exercises, and other sport specific 




resistance training exercises.


2.
Upper Body -
bench press, seated row, upright row, dip, lat pull-down, power clean,




standing overhead press, seated overhead press, sport specific




plyometric exercises, and other sport specific resistance exercises.

3.
Abdomen/Lower Back Stability -
abdominal crunch, prone leg raise, back extension, 



abdominal plyometric exercises, and other resistance training exercises.




Running

1.
Lower Body -
leg press, squat, step-up, lunge, lunge squat, leg extension, leg curl, 



heel raise, hip extension, power clean, heel raise, plyometric bounding 



drills, plyometric 
depth jump and hop with and without boxes, running 



up steep hill, assistance running (downhill, surgical rubber tubing, and 



parachute), front, back, and side leg rotations using ankle  weights, 



striding in 
air using leg weights, jumping rope, and other 
sport specific 



plyometric and resistance training exercises.

Running (continued)

2.
Upper Body -
lat pull-down, upright row, power clean, dip, dumbbell lateral raise, 



dumbbell 
front raise, dumbbell fly, dumbbell kick-back, ballistic 




trunk twist/rotation 
using barbell or medicine ball, chest pass using 



medicine ball, and other sport specific plyometric and resistance 



training exercises.


3.
Abdomen/Lower Back Stability -
knee-up, abdominal crunch, back extension, side




trunk raise, side leg raise, prone double leg raise, supine trunk raise, 



abdominal plyometric exercises, and other resistance training 




exercises.

Soccer

1.
Lower Body -
squat, leg press, leg extension, leg curl, abduction/adduction of the 



leg, power clean, heel raise, sport specific plyometric exercises, 




jumping rope, other sport specific resistance training exercises, and 



possibly other resistance training exercises for running. 


2.
Upper Body -
bench press, lat pull-down, power clean, sport specific plyometric




exercises, other sport specific resistance training exercises, and 



possibly other resistance training exercises for running.


3.
Abdomen/Lower Back Stability -
abdominal crunch, back extension, abdominal




plyometric exercises, and other resistance exercises.

Swimming

1.
Lower Body -
front squat, squat, leg press, leg extension, leg curl, power clean, 



incline board sit-up, V sit-up, leg adduction, leg abduction, partial 




squat, heel raise, jumping rope, sport specific plyometric 




exercises, and other sport specific resistance training exercises. 


2.
Upper Body -
bench press, incline press, dip, french press, push-up, shoulder 




shrug, upright row, dumbbell press, incline dumbbell press, power 



clean, wrist curl, bent-arm pull-over, dumbbell front raise, front 




lat pull-down, lat pull-down, chin-up/pull-up, arm curl, dumbell




kick-back, seated row, triceps extension, triceps press-down, 




dumbbell lateral raise, bench press narrow grip, upright row, seated 



back overhead press, isokinetic swim bench, stretch cord exercises, 



sport specific plyometric exercises, and other sport specific 




resistance training exercises.


3.
Abdomen/Lower Back Stability -
abdominal crunch, V sit-up, back extension, 




tuck-up, abdominal plyometric exercises, and other resistance training 



exercises.

Wheelchair

1.
Upper Body -
bench press, seated overhead press, dip, chin-up/pull-up, fly,




lat pull-down, upright row, arm curl, triceps press-down, dumbbell 



curl, dumbbell kick-back, wrist curl, reverse wrist curl, other 




biceps flexion and triceps extension exercises, sport specific




plyometric exercises, and other sport specific resistance training 



exercises.



2.
Abdomen/Lower Back Stability -
modified abdominal crunch, modified back back




extension, modified abdominal plyometric exercises, and other modified 




resistance training exercises.





Program Design
Using the following exercises listed in the previous section, the following programs may be used to develop muscular strength and endurance in endurance athletes.

1.
Concentric training consisting of a 15-20 RM workload up to a 30-40 RM workload;


2-3 sets may be performed 3 times per week during the off-season (i.e., preparation


phase of the macrocycle) and 1-2 times per week during the preseason (i.e., transition 
phase from offseason to inseason)and in-season (i.e., competitive phase of the 
macrocycle).

2.
Timed circuit training consisting of 2-3 sets of 6-15 exercises using a 30 second work


period per exercise with rest periods between sets and exercises of 15-20 seconds. 


The workload should be 40-60% of a 1 RM.  The workout may be performed 3 times per 
week during the off-season (i.e., preparation phase of the macrocycle), 2-3 times per 
week during the preseason (i.e., transition phase from offseason to inseason), and 1-2 
times per week during the in-season (i.e., competitive phase of the macrocycle).  Timed circuit training is one of the most effective ways to improve maximal oxygen uptake rate (i.e., cardiorespiratory endurance) while lifting weights in addition to improving muscular strength, muscular endurance, and body composition.

3.
Concentric training utilizing the principles and concepts of periodization which include


macrocycles, mesocycles and microcycles of training and integrate various types of 


training programs into the offseason or preparation phase of training (i.e., primary focus 
on a hypertrophy program with a high volume and low intensity), preseason or transition 
phase (i.e., primary focus on a 
strength program with a moderate to high volume and a 
high intensity), competition phase (i.e., primary focus on a high force production


power program with a low volume and high intensity), and active rest (i.e., primary focus 
on a maintenance program with a low volume and low intensity).  Additional information


regarding the periodization model of training may be found in the textbook and 
references listed below as well as in other areas of this notebook.

4.
Interval squatting consisting of 4 sets of squats with 10-25 repetitions per set using 


a resistance of 50% of a 1 RM and a rest interval length between sets of 2 minutes.  
Initially 4 workouts should be performed over a 2-week period.  The 4 sets in workout #1 
would consist of 25 repetitions, 20 repetitions, 15 repetitions, and 10 repetitions, 
respectively.  The 4 sets in workout #2 would consist of 25 repetitions, 25 repetitions, 
20 repetitions, and 15 repetitions, respectively.  The 4 sets in workout #3 would consist 
of 25 repetitions, 25 repetitions, 25 repetitions, and 20 repetitions, respectively.  The 4 
sets in workout #4 would consist of 25 repetitions, 25 repetitions, 25 repetitions, and 25 
repetitions, respectively.  After completion of the 4th workout, either the resistance would 
be increased by about 5% and/or the rest interval length would be decreased by 15 
seconds during subsequent 2 week training cycles consisting of 4 workouts.  Rest interval 
length should never fall below 45 seconds.  Interval squatting is a unique strength training


approach for endurance athletes which produces substantial results.  Interval squatting


would be an appropriate mode of training for runners, cyclists, and other athletes who


use their lower extremities during prolonged periods of movement (e.g., soccer players,


hockey players, skaters, and cross-country skiers). 
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Overview of Basic Muscle Groups

Area of Body
Primary Muscle Groups in Area


Shoulders

Deltoid (Anterior, Middle, and Posterior)

Upper Back
Trapezius

Mid Back

Latissimus Dorsi (Lats)

Lower Back
Erector Spinae

Chest

Pectoralis Major (Pectorals)

Abdomen

Rectus Abdominis (Abdominals)

Anterior Arm
Biceps Brachii, Brachialis, Brachioradialis

Posterior Arm
Triceps Brachii

Anterior Forearm
Forearm Flexors

Posterior Forearm
Forearm Extensors

Buttocks

Gluteus Maximus (Gluteals)

Anterior Thigh
Quadriceps

Posterior Thigh
Hamstrings

Lateral Thigh
Thigh Abductors

Medial Thigh
Thigh Adductors

Anterior Leg
Tibialis Anterior

Poster Leg
Gastrocnemius and Soleus
