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	The sport of powerlifting began as informal gym competitions between athletes, Olympic weight lifters and bodybuilders who would try to out lift each other in some basic exercises such as the squat, bench press, deadlift and curls.  A one repetition maximum (1 RM) test was the criterion used to determine the winner.  This was the most weight that could be lifted in the exercise for one repetition.  These informal contests eventually became a formal competition in the mid-sixties under the auspices of the Amateur Athletic Union (AAU).  The lifts contested were the bench press (Fig 1), squat (Fig 2) and deadlift (Fig 3). In the mid-seventies the order was changed to squat, bench press and deadlift.   The competitors were divided into weight categories and each contestant was given three attempts at each lift.  The highest successful attempt in each lift are added together to give the lifter a total.  The highest total was the winner.  Ties are given to the athlete with the lowest body weight.  There are three judges that evaluate each lift according to a set of rules (see Appendix A) and the majority of the judges must concur for the lift to be declared acceptable.


	For the first decade, the contests were limited to male competitors.  Female lifters began to have meets in the mid-seventies and the sport became international with world championships for both men and women.  The United States Powerlifting Federation (USPF) became the official organization in the United States with the world governing body being the International Powerlifting Federation (IPF).  In the mid-eighties a number of other organizing and governing bodies were formed due to dissatisfaction with either rules and governing bodies or drug testing philosophies and procedures.  Currently there are a dozen national and international governing bodies in the sport of powerlifting.


	Powerlifting has about five times the number of registered lifters in the United States as there are registered for Olympic weight lifting  This is due to the ease of learning the power lifts compared to the Olympic lifts and the inclusion of the bench press which is the most popular recreational lift of all.  Annually there are about ten times the number of powerlifting events than Olympic lifting contests in the United States.  Many of these competitions do not include all three lifts and are usually bench press contests.





Equipment





	There are some equipment requirements beyond the basic barbell to run a contest.  For the squat, a pair of adjustable (usually hydraulic) squat stands (Figure 4) are required.  A recent device called the mono-squat rack (Figure 5) allows the lifter to merely lift up the barbell enabling the hooks that hold the bar to manually swing away allowing the lifter to do the lift without moving their feet.  The hooks then swing back at the completion of the lift allowing the lifter to rest the barbell.  Without this piece of equipment, the lifter must step back away from the rack to perform the lift.  A number of injuries have occurred stepping back from the rack with heavy weights in the squat lift (5).  A number of people are required to load the barbell and act as spotters should the lifter not be able to complete the lift.  For heavy weights, a minimum of five spotters is usually required.  The bars must be of sufficient tensile strength to accept the extremely heavy loads used without excessive bending.  Some of the heavier lifters can squat with loads approaching 1,000 pounds (454 kilos).  This requires a number of either 45 kg. (99 lb.) or 50 kg. (110 lbs.) plates as the barbell would run out of room with plates of smaller denomination with weights over 800 pounds (362 kilos).


	For the bench press, a bench with adjustable upright stands to hold the barbell is required along with at least two spotters and loaders.  The best benches will have uprights that can be adjusted hydraulically (Figure 6). Plates or boxes should be available to put under the shorter lifters feet if they do not reach the floor in the supine position.


	The deadlift requires only a barbell and loaders.  A leverage bar (Figure 7) is helpful for the loaders when adding large plates to a heavily loaded bar or when unloading the same.  Magnesium carbonate chalk is provided for all the lifts to aid the lifter in securing their grip and for placing on the back and shoulders in the squat to keep the bar from sliding.


	If an inadequate number of spotters are not available during training a piece of equipment known as a power rack (figure 8) is employed.  By setting the adjustable cross pins and bar hooks at a variety of heights both squatting and bench pressing can be accomplished with safety.  


	Most federations allow for a variety of supportive gear and clothing to be worn by the lifters.  This would include briefs, a suit, shirt, belt wrist and knee wraps.  The briefs, suit and shirt made of heavy material that has a minimal amount of stretch and requires some assistance to get into due to their tightness.  The wraps are made of heavy stretch material and are usually put on tourniquet style just prior to attempting a lift.  Some wrap timing is required so as to prevent numbness in the extremities  The belt is of thick leather and is worn with maximum compression.  All these support aids are designed to increase pressure within the areas on which they are worn.  In the squat the suit, briefs, knee wraps and belt when worn properly, may allow the lifter to squat with weights 50-100 pounds (22-45 kilos) above what they could manage without the gear. (5)  The shirt is used in the bench press and has been purported to give the lifter 20-80 pounds (9-37 kilos) more lifting capability than without the shirt. (1)  The suits and shirts are custom made from a variety of body measures the lifter sends to the manufacturer.


	Each federation has written specifications for most equipment including belts, barbells, wraps, etc.  The specifications usually have to do with length, width and thickness.  Finally, a lifting platform is usually required.  This is generally made of wood and covered with a non-skid material to prevent foot slippage.  These platforms can be from a minimum of 8 ft. x 8 ft. (2.5m x 2.5m) to a maximum of 16 ft. x 16 ft.  (4m x 4m).


 


Competitors





	The competitions are usually held in men and women’s divisions and may be further divided into teenage (up to age 20), junior (up to age 23), open (any age), sub-masters (age 35-40) and masters (over age 40).  The teenage and masters divisions can be further divided into a variety of age groups.  Each category may be contested in weight classes which are as follows:  





Men: �
�
�
114# �
(52 kg.) and under, �
�
123# �
(56 kg) and under, �
�
132# �
(60 kg.) and under �
�
148# �
(67 kg.) and under, �
�
165# �
(75 kg.) and under, �
�
181# �
(82 kg.) and under, �
�
198# �
(90 kg.) and under, �
�
220# �
(100 kg.) and under,�
�
242# �
(110 kg.) and under, �
�
275# �
(125 kg.) and under, �
�
over 275# �
(125 kg.).  �
�



One federation also has a 140 kg. (308#) and under class which makes those over 308# in the unlimited class. 





Women:  


 97# �
(44 kg.) and under, �
�
105# �
(48 kg.) and under, �
�
114# �
(56 kg.) and under, �
�
123# �
(56 kg.) and under, �
�
132# �
(60 kg.) and under, �
�
148# �
(67 kg.) and under, �
�
165# �
(75 kg.) and under, �
�
181# �
(82 kg.) and under, �
�
198# �
(90 kg.) and under, �
�
over 198# �
(90 kg.).�
�



Training





	The training for the three lifts generally consists of practicing the lifts one to three days per week.  One heavy session and one to two other light to moderate sessions per week are most commonly utilized.  There are some notable variations but the frequency and volume of training is generally much lower than in Olympic weight lifting where the lifts are more technically oriented.  Usually only one lift is done with heavy loads in a session.  For example, if a lifter was to be squatting heavily on a day, then bench press or deadlift training would either be done on another day or done with light to moderate weights on the same day as heavy squatting.  A weekly workout might look something like: 





	Tuesday = heavy squats, light bench press, 


	Thursday = heavy bench press, light squats; 


	Saturdays = heavy deadlift.  





Sets are kept from 1-5 (after warm-up) and reps are from 1-10.  Many lifters will use a training regime that allows them to peak their strength for a contest.  This type of training is known as periodization.  In a periodized training model, the lifter will perform a cycle of training prior to major competitions.  During the cycle, the lifter will begin one to four months prior to the contest with a phase of high repetition, low intensity (weight/load) training and systematically add intensity and lower volume (reps) each week until one to two weeks prior to the contest when a tapering or transition period of low volume and intensity is engaged prior to the contest.  Intensity is often represented as a percentage of the lifters previous one repetitions maximum effort (1 RM).  


A few examples of training cycles are as follows:





Four Week Cycle


Week 1 = 3 sets of 10 reps with 75% of 1 RM


Week 2 = 5 sets of 5 reps with 85% of 1 RM


Week 3 = 5 sets of 3 reps with 92.5% of 1 RM


Week 4 = contest week 3 sets of 3 reps with 75% of 1 RM





Eight Week Cycle


Week 1 = 3 sets of 10 reps with 60% of 1 RM


Week 2 = 3 sets of 10 reps with 70% of 1 RM


Week 3 = 3 sets of 10 reps with 75% of 1 RM


Week 4 = 4 sets of 5 reps with 80% of 1 RM


Week 5 = 4 sets of 5 reps with 85% of 1 RM


Week 6 = 4 sets of 3 reps with 90% of 1 RM


Week 7 = 5 sets of 3 reps with 92.5% of 1 RM


Week 8 = contest week 3 sets of 3 reps with 75% of 1 RM





Twelve Week Cycle


Week 1 = 3 sets of 10 reps with 60% of 1 RM


Week 2 = 3 sets of 10 reps with 70% of 1 RM


Week 3 = 3 sets of 10 reps with 75% of 1 RM


Week 4 = 4 sets of  5 reps with 70% of 1 RM


Week 5 = 4 sets of  5 reps with 80% of 1 RM


Week 6 = 4 sets of  5 reps with 85% of 1 RM


Week 7 = 4 sets of  5 reps with 88 % of 1 RM


Week 8 = 5 sets of  3 reps with 80% of 1 RM


Week 9 = 5 sets of  3 reps with 90% of 1 RM


Week 10 = 5 sets of 3 reps with 92.5% of 1 RM


Week 11 = 5 sets of 2-3 reps with 95% of 1 RM


Week 12 = contest week, 3 sets of 3 reps with 70% of 1 RM





The sets listed in the cycles above are exclusive of warm-up sets.  Longer cycles are often broken up with transitional weeks of training about every fourth week or prior to a major shift in training volume and intensity.  In the twelve week cycle example above, weeks four, eight and twelve are unloading weeks which are utilized to prepare the lifter for a major shift in training volume and intensity.  Notice that single rep training is usually not performed except in contests.  Most advanced lifters can judge their ability to perform 1 RM attempt by the number of reps they can achieve with percentages of their 1 RM.  There are variations on contest day that are dealt with during the warm-up procedure.  Very easy warm-ups may indicate that the lifter may be able to lift more weight than planned while difficult warm-ups may signal the opposite.  The percentage listed in the workouts are for the heaviest days training on any one lift.  Subsequent training days during a week are performed with loads 10-30% less than the heavy days training.  Volume usually remains constant during the week.





Assistance Exercises





	While the bulk of training for powerlifting is on the three lifts, some assistance exercises are performed by most lifters when not specifically training for a contest or early in a long contest cycle.  Some of these off-season exercises would include the following:





Squat�
Bench Press�
Deadlift�
�
�
�
�
�
High Bar Squat�
Close Grip Bench Press�
Stiff Knee Deadlift�
�
Safety Bar Squat�
Incline Press, Barbell/Dumbbell�
Good Morning�
�
Front Squat�
Decline Press, Barbell/Dumbbell�
Shrugs�
�
Leg Press�
Dumbbell Bench Press�
Power Clean/Snatch�
�
Knee Extension�
Military Press, Barbell/Dumbbell�
Pulls�
�
Leg Curl�
Press Behind The Neck �
Bent Over Rowing�
�
Calf Raise�
Triceps Press, Barbell/Dumbbell�
Upright Rowing�
�
Barbell/Dumbbell/Cable Back Extensions�
Triceps Pushdowns On Lat Machine�
 �
�
�
Dips�
�
�
�
Arm Curls�
�
�
�
Front Raise�
�
�
�
Lateral Raise�
�
�
�
Bent Over Lateral Raise�
�
�






	Not all exercises are utilized by all lifters and a number of champions train with only the three competitive lifts.  Most lifters will drop the assistance exercises as their training on the three competitive lifts intensifies due to an approaching contest.  Off-season training should focus on developing the stabilizing musculature for the knee, lower back and shoulder areas.  Activities that develop the hamstrings, abdominal and low back musculature and the rotator cuff muscles are vital to injury prevention and performance improvement. (2,3,4,5,8,10,13)





Recovery





	Most intense training sessions are followed by long recovery periods.  The heavier lifters typically lift the heaviest weights (see Appendix B) and require the most recovery time.  It is not uncommon for heavier lifters to rest fifteen minutes between heavy sets of exercise.  These lifters may only perform a lift in training with heavy weights once every ten days to two weeks.  Light to moderate training sessions may be interspersed between the bouts of high intensity.





Injuries





	Powerlifting, like any sporting activity where very intense muscular contractions are necessary, has its share of injuries.  Any athlete who has competed for a period of time will encounter the occasional musculo- tendinous strain.  Most injuries are not severe and little training time is lost.  Injuries can be classified into chronic or acute categories.(2)


	The chronic injuries are a result of too much resistance applied to the lifter too often. (1,2,3,4,5,6,13). Conditions such as patellar tendonitis, rotator cuff tendonitis, olecranon bursitis, types of osteoarthritis etc. can fall into the chronic injury class.  These conditions usually require some modification or cessation of training, anti-inflammatory medication, icing and other physical therapy modalities. (1,2,4,5,7).  Cases which do not respond to the aforementioned conservative measures may require surgical intervention. (1,2,4,5,6,9, 10,13).  The chronic injuries are more common than acute injuries in powerlifting.


	Examples of acute injuries would be strains to the muscles or tendons. (1,13)  On rare occasions, sprains to the ligaments occur as do fractures to bones. Sprains and fractures are often secondary complications from acute severe strains. (2,10)  An example would be a lifter with a patellar/quadriceps tendon rupture during a squat lift which has a secondary complication of knee ligament ruptures due to the inability of the musculotendinous structure to support the knee joint during the lift.  Although not common, the most widely reported acute type injuries in powerlifting are biceps long head tendon rupture during the deadlift (12,13), pectoral major tendon rupture during the bench press (7,12,13), vertebral strain and disc herniation during the squat and deadlift (8,10,13), hamstring strain during the squat and deadlift (3,13), and patellar/quadriceps tendon strain and rupture during the squat (5,6,13).  Most of these type injuries are treated with ice, compression, elevation, anti-inflammatory medication, physical therapy and surgery in the more severe cases (2,4,5,6,7,9,11).  Fortunately most lifters who have had these type injuries come back to eventually lift as much or more weight than they did prior to injury (5,12,13).





Summary





	Powerlifting is a sport where the best of three attempts (1 RM) in the squat, bench press and deadlift are totaled together to determine the placings in a variety of body weight divisions for both men and women.  The equipment necessary are a barbell with sufficient weight discs, a squat rack, a bench with uprights and a platform.  There are rules for each of the lifts and three judges for each lift.  A majority of the judges must concur for a lift to be passed.  Competitors are allowed to wear a variety of supportive clothes and equipment which aids in the completion of the lifts.  Training consists of performing the three lifts and a variety of assistance exercises during the off-season.  Pre- competition training centers on the three lifts done by systematically increasing the training load on a weekly basis until the contest.


	Chronic, mild to moderate injuries are not uncommon to competitors.  Severe, acute injuries are not common but do occur in sometimes dramatic fashion.  Areas of most stress include biceps long head tendon, rotator cuff, triceps tendon, olecranon bursa, pectoralis tendon, lumbar spine, patellar tendon, quadriceps and hamstrings.











POWERLIFTING RECORDS





MEN:





CLASS�
SQUAT�
BENCH PRESS�
DEADLIFT�
�
�
�
�
�
�
114�
545�
358�
562�
�
123�
551�
377�
639�
�
132�
650�
407�
683�
�
148�
710�
470�
705�
�
165�
755�
505�
748�
�
181�
845�
562�
791�
�
198�
870�
600�
859�
�
220�
964�
630�
898�
�
242�
968�
660�
870�
�
275�
1030�
703�
904�
�
308�
992�
617�
887�
�
unlimited�
1015�
725�
925�
�






WOMEN:





CLASS�
SQUAT�
BENCH PRESS�
DEADLIFT�
�
�
�
�
�
�
97�
314�
170�
363�
�
105�
375�
209�
402�
�
114�
407�
253�
435�
�
123�
441�
275�
468�
�
132�
490�
292�
484�
�
148�
510�
308�
545�
�
165�
617�
363�
577�
�
181�
580�
365�
590�
�
198�
633�
385�
604�
�
Unlimited�
628�
325�
565�
�






These records are the highest lifts listed in all associations collectively.








General Rules For The Competitive Power Lifts





Squat





1.	The lifter must assume an upright position with the top of the bar not more than 3 cm. below the top of the anterior deltoids, the bar across the shoulders in a horizontal position, hands gripping the bar, feet flat on the platform.  The use of a wedge at the heels or toes shall be forbidden.  Upon removing the bar from the racks, the lifter must move backward to establish his position.  He shall wait in this position for the referee's signal which shall be given as soon as the lifter is motionless and the bar is properly positioned.  The referee's signal shall consist of a downward motion of the hand and the word "squat".





2.	After the referee's signal, the lifter shall bend the knees and lower the body until the surface of the legs at the hip joint is lower than the tops of the knees.  The lifter shall recover at will, without double bouncing, to an upright position.  Knees locked, wait for the referee's signal to replace the bar, which shall be given when the lift is absolutely motionless.  The bar shall have no downward movement during the recovery.  The referee's signal consists of a hand motion and the word "rack".  The lifter must make a bona fide attempt to return the bar to the rack.





3.	The lifter must face the front of the platform.





4.	A maximum of five and a minimum of two spotter-loaders shall be mandatory.  The lifter may enlist one or more of the official spotter-loaders to assist him in removing the bar from the racks.





5.	In the event of a spotter error, a new attempt may be given the lifter.





Causes for disqualification of the squat





1.	During the lift, failure to wait for the referee's signals.





2.	Failure to bend the knees and lower the body until the surface of the legs at the hip joint are lower than the tops of the knees.





3.	Any shifting of the bar on the body during the performance of the lift.





4.	Any touching of the bar by the spotters before the referee's signal.





Bench Press:





1.	The lifter must assume the following position on the bench, which must be maintained during the lift; with head and trunk (including buttocks) extended on the bench, lifting shoes flat on the floor.





2.	The referee's signal shall be given when the bar is absolutely motionless at the chest.





3.	After the referee's signal the bar is pressed vertically to straight arm's length and held motionless for the referee's signal to replace the bar.





4.	The spacing of the hands shall not exceed 81 cm., measured between the forefingers.





5.	If the lifter's costume and the bench top are not of a sufficient color contrast to enable the officials to detect a possible raising of the buttocks, the bench top may be covered accordingly.





6.	For those lifters whose feet do not touch the floor, the platform may be built up to provide firm footing.





7.	A maximum of four and minimum of two spotter-loaders shall be mandatory; however, the lifter may enlist one or more of the official spotter-loaders to assist him in removing the bar from the racks.  The lift-off may only be given to the lifter at arm's length and not down at the chest.





8.	In the event of a spotter error, a new attempt may be given the lifter.





Causes for Disqualification for the Bench Press





1.	During the uplifting, any change of the elected lifting position.





2.	Any raising or shifting of the lifter's head, shoulders, buttocks or legs from the bench.





3.	Any heaving or bouncing of the bar from the chest.





4.	Allowing the bar to sink after the referee's signal.





5.	Any uneven extension of the arms.





6.	Any touching of the bar by the spotters before the referee's signal to replace the bar.





7.	Failure to wait for the referee's signal.





Deadlift:





1.	The bar must be laid horizontally in front of the lifter's feet, gripped with an optional grip with both hands and uplifted with one continuous motion until the lifter is standing erect.  The lifter must face the front of the platform.  At the completion of the lift, the knees must be locked and the shoulders thrust back.  The referee's signal shall indicate the time when the bar is held motionless in the apparent finishing position.





2.	Any raising of the bar of any deliberate attempt to do so shall count as an attempt.





Cause for Disqualification for the Deadlift





1.	Failure to stand erect.





2.	Failure to lock the knees





3.	Supporting the bar on the thighs.





4.	Lowering the bar before the referee's signal to do so.





5.	Allowing the bar to return to the platform without maintaining control with both hands.
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