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Executive Summary  
This report is based on a study investigating the injury epidemiology and aetiology of competitive 

Oceania powerlifters and aims to provide a basis for injury prevention initiatives in powerlifting in 

general and in Oceania specifically.  

Self-reported retrospective injury data for one year (2002) and selected biographical and training 

information were obtained via a four-page injury survey from 82 male (35.8±12.3 years) and 19 

female powerlifters (40.2±12.3 years) of varying body masses and competitive standards.  

A total of 118 injuries, which equated to ~1.2±1.1 injuries per lifter per year and 4.4±4.8 injuries 

per 1000 hours of training, were reported.  The most common injury sites were the shoulder (36%), 

lower back (24%), elbow (11%) and knee (9%).  More injuries were of a sudden (59%) rather than 

gradual onset (41%).  Most injuries affected training either through modification of the way an 

exercise was performed (39%), or by stopping the performance of an exercise (39%).  No 

significant differences in injury profile were seen between Open and Masters level, or lightweight 

and heavyweight lifters.  National competitors had a greater rate of injury (5.8 per 1000 hours) than 

international competitors (3.6 per 1000 hours).  The relative proportion of injuries at some body 

sites varied significantly as a function of competitive standard and gender. 

Regardless of the lifter’s age, body mass, competitive standard or gender; powerlifting appears to 

have a moderately low risk of injury compared with other sports.  The shoulder and lower back 

have a greater incidence of injury than any other body site.  This is likely to result from stresses that 

the three lifts used in powerlifting apply to these areas of the body.  In order to reduce the incidence 

of injuries to the shoulder and lower back, powerlifters may need to alter their training practices 

and/or pay further attention to joint stability in terms of muscle balance and flexibility at these sites.   
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Introduction 
To the authors’ knowledge, only five previous studies (all retrospective in design) have investigated 

the injury epidemiology of powerlifting [1-5].  The main findings of these studies are summarised 

in Table 1.  

Table 1:  Major findings of previous powerlifting injury studies. 

Study  Group  Injury Rate  Major Injury Sites  Major Injury Type  Injury Severity 
Brown and Kimball 

[1] 
 Junior novice 

powerlifters  

(n = 71) 
 Lower back (50%) 

Knee (8%) 
 Muscle pull (54%) 

Tendonitis (12%) 
 1.4 injuries 

per liftera  
 11.5 days per 

injuryc  
Goertzen et al. [2]  Open male 
 2.1 injuries 

per lifter per 

year 
 Vertebral columnb  

(33%) 

Shoulder (32%) 
 Arthritis (29%) 

 Tendonitis (28%) 
 NA 
powerlifters  

(n = 39) 
Goertzen et al. [2]  Open female 
 1.3 injuries 

per lifter per 

year 
 Tendonitis (25%) 

Arthritis (17%) 
 NA 
 Knee (28%) 

Vertebral columnb  
powerlifters  

(n = 21) 
(24%) 
Haykowsky et al. 

[3] 
 Open blind 

powerlifters  

(n = 11) 
 1.1 injuries 

per 1000 

hours of 

training 
 Lower back (25%) 

Shoulder (25%) 
 NA  12 days per injuryc  
Quinney et al. [4]  Elite 
 3.7 injuries 

per 1000 

hours of 

training 
 Lower back (26%)  Muscle pull (38%) 
 18.4 days per 

injuryc  
powerlifters  

(n = 31) 
Tendonitis (36%) 
Raske & Norlin [5]  Elite male 
 2.7 injuries 

per 1000 

hours of 

training 
 Shoulder (24%) 

Lumbar spine 

(16%) 
 Tendonitis (25%) 

Muscle pull (20%) 
 93% of shoulder 

85% of lower back 

and 80% of knee 

injuries were majord 
powerlifters  

(n = 100) 
a  The duration over which these injuries were surveyed was not stated. 
b The authors did not partition the back into upper and lower portions.  Therefore a vertebral column injury includes 

any injury to any portion of the spine or related structures. 
c  Average duration of symptoms for each injury. 
d  A major injury was defined as one in which the injury symptoms lasted for longer than one month.  However, data 

appears to be combined from an even mixture of powerlifters and weightlifters.   

NA, not assessed. 
As can be seen in Table 1, the majority of literature in this area has assessed the rates (not always 

quantified according to exposure time), location, type and severity of injury in powerlifters.  Such 

an approach corresponds to Stage I of the van Mechelen injury model [6], as these studies have 

sought to characterise the injury profile of powerlifting.  The results of these studies suggest that 

powerlifting (at least for Open male lifters) does not result in an excessively high number of 

injuries, the injuries tend to be to the lower back and shoulder, involve a mixture of muscle strains 

and overuse injuries (tendonitis and arthritis) and affect training for moderately short periods of 

time.  However, these studies have often used relatively small sample sizes, and have rarely 

assessed the onset of injury, the effect that such injuries have on training and the rehabilitation 

procedures used by powerlifters to recover from these injuries.  In addition, no study has sought to 

investigate injuries in powerlifting using the latter stages (II-IV) of the van Mechelen model of 

injury prevention.  These three stages involve: identifying the risk factors associated with injury; 

designing an intervention program to reduce injury; and evaluating the effectiveness of the 

intervention strategy [6].  As the goal of the present study is to identify some risk factors for injury 

in powerlifting, the effect of a variety of intrinsic (e.g. age, body mass, competitive standard and 

gender) and extrinsic (e.g. training exercises used) risk factors on the injury epidemiology of 

powerlifting will be assessed.  Thus, the present study was conducted to more fully describe the 

injury epidemiology of a group of powerlifters, and to determine if any significant differences in 

this profile were observed as a function of age, body mass, competitive standard and/or gender. 
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Research design and methodology 
The present study used a retrospective injury survey involving categorical and open-ended 

questions to further examine the injury epidemiology of powerlifting.  In particular this study 

sought to examine how four intrinsic factors i.e., age, body mass, competitive standard and gender 

would influence the rate, body region, onset and severity of powerlifting injury as well as the 

exercises affected, causative exercises and injury treatment options [6].   
Subjects 
Eighty-two male and 19 female competitive powerlifters gave written informed consent to 

participate in the study (see Table 2).  These lifters were from the member nations of the Oceania 

Powerlifting Federation, in particular New Zealand and Australia.  To be eligible to participate in 

this study, the lifters had to have trained specifically for powerlifting for at least one year and to 

have entered at least one powerlifting competition in that time.  All procedures used in this study 

complied with the guidelines of the Auckland University of Technology Ethics Committee. 

Procedures 
For the purposes of this study, an injury was defined as any physical damage to the body that 

caused the lifter to miss or modify one or more training sessions or competitions [5-8].  The survey 

contained questions on the anthropometric, demographic (e.g., age, competitive standard, gender), 

training (resistance- and powerlifting-training experience, hours of training per week) and injury 

(rate per lifter per year, rate per 1000 hours training, body region, onset, severity, exercises 

affected, causative exercise, treatment type) characteristics of the lifters.  This survey was adapted 

from a previously validated survey used by Kolt and Kirkby [7, 8].   

Injured body regions were categorized as: shoulder, arm, elbow, chest, upper back, lower back, 

hip/buttock, thigh, knee, or other.  A sudden (acute) injury was defined as an injury that occurred at 

a specific point of time, whereas gradual onset (chronic) injuries were defined as any mild 

pain/discomfort that gradually became worse over time.  An estimate of the severity of the injury 

was given by the way in which the training program had to be modified or discontinued, and by the 

exercises that were modified/discontinued.  A mild modification (effect) meant that the lifter had to 

modify their execution of an exercise; a moderate effect meant that the lifter had to stop performing 

an exercise; and a major effect meant that the lifter had to cancel all training sessions for a period of 

at least one week.  A somewhat similar approach has been recently used to assess injury severity in 

kickboxing classes [9].  The activities that were believed to cause the injury and the treatment 

options used to rehabilitate the injuries were also recorded.  Injury-causing activities were divided 

into weight-training, cross-training and unknown categories.  Weight-training injuries were further 

categorized as occurring as a result of each of the three individual powerlifts or as a result of other 

weight-training exercises.  These other weight-training exercises will be referred to as assistance 

exercises in the remainder of the text as this term is commonly used by powerlifters.  Cross-training 

injuries were defined as those resulting from any other recreational (non-powerlifting) pursuits.  

Rehabilitation options included: no treatment (rest); self-treatment (e.g., ice, strapping, massage) 

and medical treatment (e.g., physician, physiotherapist, chiropractor).  The type of injury was not 

collected in this study as the quality of the self-report data with respect to injury type is not high 

even when the injury is assessed by trained medical personnel [10].  Similar reservations about the 

validity of injury diagnosis in retrospective injury surveys involving powerlifters have been raised 

by Brown and Kimball [1]. 

Table 2:  Characteristics of the Oceania powerlifters. 
 Age  Body Weight Class  Competitive Standard  Genders 
All Lifters 
Open 
Masters 
Lightweight 
Heavyweight 
National 
International 
Male 
Female 
(n = 101) 
(n = 59) 
(n = 42) 
(n = 59) 
(n = 42) 
(n = 36) 
(n = 65) 
(n = 82) 
(n = 19) 
Age (years) 
36.6 ± 12.4 
28.4 ± 6.6 
49.6 ± 6.9* 
36.6 ± 13.4 
36.5 ± 11.0 
32.8 ± 11.5 
38.6 ± 12.4* 
35.8 ± 12.3 
40.2 ± 12.3 
Weight training 

Experience (years) 
 9.9 ± 7.4 7.9 ± 5.7 13.5 ± 8.9* 9.6 ± 7.9 10.3 ± 6.8 8.3 ± 7.2 10.7 ± 7.5 10.8 ± 7.7 5.8 ± 3.8* 
Powerlifting 

Experience (years) 
 5.4 ± 4.8 3.8 ± 3.7 8.5 ± 5.1* 4.9 ± 5.0 6.1 ± 4.4 3.7 ± 4.5 6.3 ± 4.7* 5.8 ± 4.9 3.6 ± 3.6 
Training (hrs/week) 

 6.1 ± 2.4 6.0 ± 2.4 6.3 ± 2.5 6.0 ± 2.7 6.2 ± 2.1 5.2 ± 1.9 6.6 ± 2.5* 5.6 ± 1.8 8.1 ± 3.5* 
Results are mean ±standard deviation (SD).  

* Significantly different (p<0.05) to other level of variable. 
Data Analyses 
Means and standard deviations (SD) were calculated for the subject characteristics and the injuries 

rates.  Injury rates were quantified in two ways: the number of injuries per lifter per year; and the 

number of injuries per 1000 hours of training.  In order to calculate each lifter’s number of injuries 

per 1000 hours of training, annual exposure time was estimated by multiplying each lifter’s average 

weekly training time by the number of weeks in a year [5].  For all other dependent variables, the 

number and percentage of total occurrences were calculated.  Results were calculated for the entire 

cohort, as well as for the various levels of age (Open: < 40 years and Masters: = 40 year), 

bodyweight (lightweight and heavyweight), competitive standard (National: up to national level; 

International: qualified for Oceania or World Championships) and gender (male or female).  As 

males and females have 11 and 10 bodyweight classes, respectively, in which to compete in 

International Powerlifting Federation events, arbitrary bodyweight cut-offs were selected for the 

present study in order to categorise lifters as heavyweight or lightweight.  Lifters were allocated 

into either of these groups based on their normal competition bodyweight class, with lightweight 

males and females being defined as < 90 kg and < 67.5 kg, respectively.  All lifters who competed 

at greater bodyweights were defined as being heavyweights. 
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Results 
Entire Sample 
The rate of injury observed in the present study appears similar to the majority of the powerlifting 

literature [1-5].  On this basis of these retrospective studies, it would appear that powerlifters suffer 

a lower rate of injuries than ice hockey [11], rugby league [12] and rugby union players [13], but a 

comparable number of injuries to that of field hockey [14], gymnastics [8] and track and field 

athletes [14].  However, such comparisons must be made with some degree of caution, as it was 

somewhat unclear if the previous studies included training as well as competition injuries.  Inter-

study differences in the injury definition and data collection procedures could also make 

comparisons between the present study and those of the literature difficult.  Nonetheless, there was 

considerable inter-lifter variation in the injury rates seen in the present study with 34 of the lifters 

reporting no injuries over the course of the year.  The greater susceptibility of some lifters to injury 

(12 of the powerlifters received three or more injuries during the same one year period) did not 

appear to be related to their age, body mass, competitive standard, gender, hours of training per 

week or training experience.  Thus, other intrinsic factors such as the lifter’s anthropometric profile, 

previous injury history, muscle balance, flexibility and training practices may have contributed to 

these differences [6].  Investigation of the role of such factors may best be accomplished with a 

prospective study.   

Consistent with the general findings of the literature [1-5], the shoulder and lower back were the 

most commonly injured body regions.  The proportionally high rate of shoulder injuries may be a 

result of the large stresses that the bench press applies to the shoulder [15, 16], particularly the 

rotator cuff, acromioclavicular joint and shoulder capsule [17, 18].  Similarly, the majority of the 

lower back injuries appeared to be associated with the performance of the squat and deadlift.  This 

may be a consequence of the exceedingly large hip extensor torques [19-21] and compressive/shear 

lumbar forces [20, 22] reported for these exercises.  

All injuries reported in the present study were defined as being of a sudden (acute) or gradual 

(chronic) onset.  It is acknowledged that some injuries may appear suddenly but actually reflect 

chronic degeneration [23].   However, the retrospective design and the lack of medical confirmation 

of each injury did not easily allow for determination of this third type of injury onset in the present 

study.  The true rate of acute injuries may actually be somewhat less than that reported.  Regardless, 

the results revealed a relatively greater proportion of acute (~59%) than chronic injuries (~41%).  

While little research has quantified injury onset in powerlifting, Raske and Norlin [5], reported that 

25% of injuries were overuse tendon injuries and 20% of injuries were acute muscle injuries.  These 

results may suggest that both acute and chronic injuries affect powerlifters, but that most soft tissue 

injuries are acute in nature, whereas joint structure injuries are more often a result of a long-term 

accumulation of micro-trauma.  Although not assessed in the present study, muscle strains and 

ligament sprains account for the majority of these acute injuries, while tendonitis and arthritis are 

the most common types of chronic injury [1, 2, 4].   

Table 3:  Injury epidemiology for Oceania powerlifters. 
 Age  Body Weight Class  Competitive Standard  Gender 
All Lifters    
Open 
Masters 

(n = 42) 
Lightweight  
Heavyweight 
National  
International 
Male  
Female 
(n = 101) 
(n = 59) 
(n = 59) 
 (n = 42) 
(n = 36) 
(n = 65) 
(n = 82) 
(n = 19) 
Injuries / lifter / year  1.17 ± 1.11 1.05 ± 1.03 1.33 ± 1.14 1.05 ± 1.04 1.33 ± 1.20 1.39 ± 1.08 1.05 ± 1.12 1.20 ± 1.13 1.05 ± 1.08 

Injuries / 1000 hours  4.4 ± 4.8 4.0 ± 4.7 4.7 ± 4.7 4.3 ± 5.3 4.4 ± 4.1 5.8 ± 4.9    3.6 ± 3.6* 4.7 ± 5.1 3.1 ± 3.4 

Shoulder   43 (36.1%)  21 (33.9%)  22 (39.3%)  24 (38.7%)  19 (39.0%)  21 (42.0%)  22 (32.4%)*  34 (34.3%)  9 (45.0%) 

Arm  3 (2.5%)  0 (0.0%)  3 (5.4%)  3 (4.8%)  0 (0.0%)  0 (0.0%)  3 (4.4%)  3 (3.0%)  0 (0.0%) 

Elbow   13 (11.0%)  8 (12.9%)  5 (8.9%)  6 (9.7%)  7 (12.5%)  5 (10.0%)  8 (11.8%)  9 (9.1%)  4 (20.0%) 

Chest  4 (3.4%)  3 (4.8%)  1 (1.8%)  3 (4.8%)  1 (1.8%)  4 (8.0%)  0 (0.0%)*  4 (4.1%)  0 (0.0%)* 

Upper back   2 (1.7%)  2 (3.2%)  0 (0.0%)  1 (1.6%)  1 (1.8%)  2 (4.0%)  0 (0.0%)  2 (2.0%)  0 (0.0%) 

Lower back  28 (23.7%)  15 (24.2%)  13 (23.2%)  11 (17.7%)  17 (30.4%)  10 (20.0%)  18 (26.5%)  24 (24.2%)  4 (20.0%) 

Hip or buttock  2 (1.7%)  1 (1.6%)  1 (1.8%)  2 (3.2%)  0 (0.0%)  1 (2.0%)  1 (1.5%)  1 (1.0%)  1 (5.0%) 

Thigh  7 (5.9%)  3 (4.8%)  4 (7.1%)  4 (6.5%)  3 (5.4%)  0 (0.0%)  7 (10.3%)*  7 (7.1%)  0 (0.0%)* 

Knee  11 (9.3%)  5 (8.1%)  6 (10.7%)  6 (9.7%)  5 (8.9%)  5 (10.0%)  6 (8.8%)  10 (10.1%)  1 (5.0%) 

Other  5 (4.2%)  4 (6.5%)  1 (1.8%)  2 (3.2%)  3 (5.4%)  2 (4.0%)  3 (4.4%)  4 (4.1%)  1 (5.0%) 

Sudden Onset  70 (59.3%)  35 (56.5%)  35 (62.5%)  37 (59.7%)  33 (58.9%)  36 (72.0%)  34 (50.0%)  60 (61.2%)  10 (50.0%) 

Gradual Onset  48 (40.7%)  27 (43.5%)  21 (37.5%)  25 (40.3%)  23 (41.1%)  14 (28.0%)  34 (50.0%)  38 (38.8%)  10 (50.0%) 
Injury rates are presented as mean ± standard deviation.  The results for body region injured and injury onset are expressed in two ways, with the first value being the total number of 

occurrences and the second number (in parentheses) the percentage of total occurrences.           

* Significantly different (p<0.05) to other level of variable. 
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Table 4:  Effect of injury on training, causative activities and injury treatment procedures for Oceania powerlifters. 
All Lifters    
Open  
Masters  

(n = 42) 
Lightweight  
Heavyweight 
National  
International  
Male  
Female  
(n = 101) 
(n = 59) 
(n = 59) 
 (n = 42) 
(n = 36) 
(n = 65) 
(n = 82) 
(n = 19) 
Effect on Training            

 Mild  46 (39.0%)  22 (35.5%)  24 (42.9%)  21 (33.9%)  25 (44.6%)  20 (40.0%)  26 (38.2%)  36 (36.4%)  10 (50.0%) 

 Moderate  46 (39.0%)  26 (41.9%)  20 (35.7%) 28 (45.2%) 18 (32.1%) 21 (42.0%)  25 (36.8%)  38 (38.4%)  8 (40.0%) 

 Major  26 (22.0%)  14 (22.6%)  12 (21.4%)  13 (21.0%)  13 (23.2%)  9 (18.0%)  17 (25.0%)  24 (24.2%)  2 (10.0%) 

Exercise Affected           

 Squats  39 (33.1%)  25 (40.3%)  14 (25.0%)  24 (38.7%)  15 (26.8%)  16 (32.0%)  23 (33.8%)  36 (36.4%)  3 (15.0%) 

 Bench Press  48 (40.7%)  24 (38.7%)  24 (42.9%)  27 (43.5%)  21 (37.5%)  24 (48.0%)  24 (35.3%)  43 (43.4%)  5 (25.0%) 

 Deadlift  41 (34.7%)  24 (38.7%)  17 (30.4%)  23 (37.1%)  18 (32.1%)  15 (30.0%)  26 (38.2%)  38 (38.4%)  3 (15.0%) 

 Other Ex  54 (45.8%)  33 (53.2%)  21 (37.5%)  30 (48.4%)  24 (42.9%)  24 (48.0%)  30 (44.1%)  42 (42.4%)  12 (60.0%) 

Causative Exercise           

 Squats  21 (17.8%)  7 (11.3%)  14 (25.0%)  10 (16.1%)  11 (19.6%)  5 (10.0%)  16 (23.5%)  18 (18.2%)  3 (15.0%) 

 Bench Press  26 (22.0%)  13 (21.0%)  13 (23.2%)  15 (24.2%)  11 (19.6%)  14 (28.0%)  12 (17.6%)  23 (23.2%)  3 (15.0%) 

 Deadlift  14 (11.9%)  10 (16.1%)  4 (7.1%)  5 (8.1%)  9 (16.1%)  7 (14.0%)  7 (10.3%)  12 (12.1%)  2 (10.0%) 

 Other Ex  24 (20.3%)  14 (22.6%)  10 (17.9%)  13 (21.0%)  11 (19.6%)  10 (20.0%)  14 (20.6%)  20 (20.2%)  4 (20.0%) 

 Non-Gym  15 (12.7%)  8 (12.9%)  7 (12.5%)  10 (16.1%)  5 (8.5%)  10 (20.0%)  5 (7.4%)  12 (12.1%)  3 (15.0%) 

 Unknown  18 (15.3%)  10 (16.1%)  8 (14.3%)  9 (14.5%)  9 (16.1%)  4 (8.0%)  14 (20.6%)  13 (13.1%)  5 (25.0%) 

Injury Treatment           

 None  15 (12.7%)  11 (17.7%)  4 (7.1%)  8 (12.9%)  7 (12.5%)  5 (10.0%)  10 (14.7%)  13 (13.1%)  2 (10.0%) 

 Self  36 (30.5%)  20 (32.3%)  16 (28.6%)  19 (30.6%)  17 (30.4%)  22 (44.0%)  14 (20.6%)  31 (31.3%)  5 (25.0%) 

 Medical  67 (56.8%)  31 (50.0%)  36 (64.3%)  35 (56.5%)  32 (57.1%)  23 (46.0%)  44 (64.7%)  54 (54.5%)  13 (65.0%) 
Injury rates are presented as mean ± standard deviation.  The results for body region injured and injury onset are expressed in two ways, with the first value being the total number of 

occurrences and the second number (in parentheses) the percentage of total occurrences.           

Other Ex = other (assistance) exercises.  Non-gym = activities that do not relate to powerlifting training.  Many of these were from cross-training activities. 
According to the definition of injury used in the present study, each injury forced the lifters to 

modify or discontinue performing at least one of the three powerlifts or an assistance exercise they 

believed was important for their training.  Only 22% of the injuries reported in the present study 

were described as having a major effect (i.e. required a complete cessation of training for one week 

or more).  Therefore, these results could be interpreted as suggesting that the majority of injuries 

seen in the present study were not that severe.  Although previous studies have used a different 

definition for injury severity, such a view appears to be in general agreement to the majority of the 

literature, where each injury was symptomatic for an average of 11.5-18.4 days [1, 3, 4].  

Alternately, Raske and Norlin [5] reported that over 80% of all shoulder, lower back and knee 

injuries (sites that account for the majority of injuries) in elite Swedish powerlifters were 

symptomatic for at least one month.  Consequently, further (prospective) research may need to be 

conducted in order to determine the true severity of injuries found in powerlifting. 

As well as quantifying injury severity, it was also thought important to determine which exercises 

were affected by these injuries, as an injury that affects all three powerlifts would result in a greater 

performance decrement than an injury that only affected one of the lifts.  The results showed that all 

three powerlifts had a similar chance (33-41%) of being affected by any injury.  Additionally, 46% 

of injuries also affected the performance of at least one of the assistance exercises.  These results 

indicate that no one particular exercise appears to be affected by injury more than the other lifts, 

and that each injury may actually disrupt training in more than one of the powerlifts and/or 

assistance exercises.   

The three powerlifts accounted for 52% of total powerlifting injuries, with the remainder attributed 

to assistance exercises, cross-training activities or of unknown origin.  These results indicate that 

the injuries suffered by powerlifters can’t all be attributed to one particular exercise.  This extends 

the findings of Raske and Norlin [5] who found no significant difference in the incidence of 

shoulder injuries in powerlifters based on the upper body exercises they routinely performed in 

training.  The true rate of injuries attributed to specific powerlifting training may be somewhat 

lower than that reported in this study due to the relatively high proportion of cross-training injuries.  

These injuries were typically caused by playing ball sports (e.g., rugby and soccer) or from 

cardiovascular training.  Even though these cross-training injuries were not directly caused by 

specific powerlifting training, they did affect the training of the powerlifters.  Further, the 

mechanism of injury associated with cross-training may have actually reflected (at least in part) 

some chronic degeneration or muscle balance/range of motion imbalances attributable to long-term 

powerlifting training [23].   
The relative safety of heavy full squats has often been a controversial topic [18, 24, 25].  If such 

fears were warranted, the considerable loads and knee range of motion (~ 111o) used by 

powerlifters when squatting [26], should result in a relatively high rate of knee injuries.  However, 

in accordance with Brown and Kimball [1] and Goertzen et al. [2] (males only), the present study 

found that knee injuries accounted for less than 10% of total powerlifting injuries.  Furthermore, of 

the 11 knee injuries seen in the present study, the powerlifters stated that only six were acute in 

onset, and that only three of these occurred during the performance of squats.  This relatively low 

number of knee injuries contrasts with the other two weight-training sports that routinely perform 

highly loaded squats (Olympic weightlifting and bodybuilding).  In these two sports, knee injuries 

have generally been reported to be the most frequently injured body region, accounting for between 

17-31% of all injuries [2, 27, 28].  The lower rate of knee injuries in powerlifters compared to 

Olympic weightlifters and bodybuilders may be a consequence of differences in the manner in 

which the squat (and its derivatives) are performed. 
When performing the squat, powerlifters tend to position the bar further down the back (e.g., across 

the posterior deltoids) than other weight-trainers.  This technique, referred to as the low-bar squat, 

has been shown to result in greater forward inclination of the trunk than the high-bar squat [26].  In 
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order to maintain the centre of gravity over the base of support in the low-bar squat, the lifter 

would also be forced to have greater posterior excursion of the hips and less dorsiflexion than when 

performing the high-bar squat (see Figure 1).   
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A
 B
Figure 1:  Weight-trained athlete performing the low-bar squat (A) and high-bar squat (B). 

Due to these differences in joint angles, the powerlifting-style low-bar squat reduces the moment 

arm of the load and the extensor torque about the knee, while increasing the moment arm of the 

load and the extensor torque around the hip in comparison to the high-bar squat [26, 29].  The low-

bar squat also produces significantly lower mean compressive patello-femoral forces than high-bar 

squats [26].  These results indicate that the mechanical stress to the knee is less in the low-bar than 

high-bar squat.  It is proposed that the reduction in stress to the knee in the low-bar squat 

contributes significantly to the relatively low number of knee injuries in powerlifting compared to 

the other weight-training sports.   
Rehabilitation is required to minimise the severity of injury and to return the athlete back to training 

and competition as soon as possible.  The present study found that ~13% of the injuries received no 

treatment, ~31% were self-treated (e.g. ice, strapping, etc) and the remaining ~57% were treated by 

trained medical practitioners such as physicians, physiotherapists and/or chiropractors.  Based on 

this data, it appears that the powerlifters in the present study were relatively diligent with their 

injury treatment and used qualified health professionals when required.  However, in the only other 

study that has assessed injury management procedures, Brown and Kimball [1] reported that 73.9% 

of injuries to novice adolescent powerlifters were treated with rest alone and that physicians 

assessed <25% of all injuries.  This inter-study discrepancy in injury management procedures may 

be a consequence of the difference in age, training experience and competitive standard of the 

powerlifters used in each study; or of differences in injury severity. 
Effect of Age  
Individuals aged 40 years of age and over who participate in powerlifting can expect to receive 

injuries at a similar rate, to the same locations and of a comparable severity as those obtained by 

Open lifters.  While it was conceivable that the greater age of the Masters lifters would have 

resulted in a higher rate and severity of injury than seen in the Open lifters, the Masters lifters also 

had significantly greater weight-training and powerlifting experience.  Hence, this greater 

experience of the Masters lifters may have counteracted the potential effect that age may have on 

injury incidence.  The significant difference in training experience between the groups may have 

been a confounding variable when trying to determine if a true age-related difference in injury rates 

would occur.  Substantial differences in injury management procedures were observed as a function 

of age.  Open lifters used rest as a treatment option for a greater percentage of injuries than Masters 
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lifters (17.7% vs 7.1%).  Consequently, Masters lifters utilised medical treatment for a greater 

percentage of injuries than Open lifters (64.3% vs 50%).  These findings add further support to the 

proposal that greater age and training experience increase the utilisation of medical services to 

diagnose and treat powerlifting injuries. 

Effect of Body Mass 
Body mass does not appear to have a significant influence on the injury profile of powerlifters.  

Therefore, people of all body masses may participate in powerlifting with the same relative risk of 

injury.  This may be a function of the moderate to high correlation between the load lifted in the 

powerlifts, and hence the stress imposed on the system, to that of the lifter’s body mass (r = 0.50-

0.68) or fat-free mass (r = 0.86-0.94) [30, 31]. 
Effect of Competitive Standard 
International-level lifters lifted substantially greater loads in training and competition, were 

significantly older and had significantly more powerlifting training experience than national-level 

lifters.  The international-level competitors also had a significantly lower injury rate than their 

national-level peers (3.6 ± 3.6 vs 5.8 ± 4.9 per 1000 hours of training).  Although no other study has 

evaluated the effect of competitive standard on injury rate in powerlifting, previous studies of elite 

level powerlifters have also reported a relatively low injury rate per year and/or per 1000 hours of 

training [3, 5].  These results suggest that training experience is an important factor in reducing 

powerlifting injuries.   

Irrespective of competitive standard, the shoulder and lower back were the two most frequently 

injured sites.  However, the relative proportion of injuries at other sites differed significantly 

between these groups; with the national–level competitors having significantly more chest and 

shoulder injuries than international-lifters.  This seems consistent with the finding that for national-

lifters, the bench press was considered responsible for a greater percentage of injuries and that 

bench press training was more frequently affected by injury than for international-lifters.  These 

results suggest that in order to reduce their proportionally higher rates of shoulder and chest 

injuries, national-lifters may need to pay more attention to factors such as bench press technique, 

bench press training program variables (e.g. warm-up procedures, training volume and intensity) 

and/or address upper body muscular and range of motion imbalances.  In contrast, national-lifters 

suffered a significantly lower number of thigh injuries than international-lifters.  The international-

lifter’s greater number of thigh injuries may have resulted from their greater number of squatting-

related injuries.   

International-lifters had a greater percentage of acute-onset injuries than national-level lifters (72% 

vs 50%).  This finding may reflect the greater absolute and relative loads used by international- than 

national-lifters.  However, international-lifters had a significantly lower injury rate than national-

level lifters.  Therefore, the actual number of acute injuries, either quantified per year or per 1000 

hours of training, was actually very similar between the two groups of lifters.  International-level 

lifters also utilised the services of trained health professionals for a greater proportion of all injuries 

than national-level lifters (64.7% vs 46.0%).  Although this difference in the use of health 

professionals could suggest that international-lifters had more severe injuries than national-lifters, 

there was no significant difference in the percentage of severe injuries seen in each group.  

Therefore in accordance with Brown and Kimball [1], the greater utilisation of health services by 

international- than national-lifters (as well as Masters than Open lifters) suggests that age, training 

experience and/or competitive standard may have an influence on the injury management 

procedures of powerlifters.  It appears that older, more experienced lifters utilise medical services 

for a greater percentage of their injuries than younger, less experienced lifters.     
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Effect of Gender 
The results of the present study showed little difference in the injury epidemiology for male and 

female lifters, although female lifters had a significantly lower proportion of chest and thigh 

injuries than male lifters.  As a consequence of their higher rate of thigh and chest injuries, a greater 

percentage of injuries had a direct effect on the training performance of the three powerlifts in male 

than female lifters.  Only one other study has assessed powerlifting injury rates in males and 

females.  Goertzen et al. [2] reported that males had a greater number of injuries (3.08 vs 1.90) over 

an 18-month period than females, and that some significant differences in the relative frequency of 

injury at various body sites also occurred.  According to Goertzen et al. [2], although the shoulder, 

vertebral column, elbow and knee were the four most commonly injured sites for both genders, the 

most common injury site for males was the vertebral column, whereas for the females it was the 

knee.  Thus, the results of the present study and that of Goertzen et al. [2] reveal that some 

differences may exist between male and female lifters with respect to their injury epidemiology and 

to the effect of these injuries on their training.  However, the important finding is that females may 

participate in powerlifting with the same or even lower risk of injury than their male counterparts.  

Recommendations/Take Home Message 
Powerlifting has a moderately low injury rate compared to high injury sports like karate and indoor 

soccer.  The majority of injuries appear to be of acute onset and occur at the shoulder and lower 

back.  Regardless of age, body mass, competitive standard, gender, powerlifting/weight-training 

experience or hours of training per week, the epidemiology and aetiology of injury in powerlifting 

was similar.  However, there was considerable inter-lifter variation in injury rates, with 34 lifters 

reporting no injuries and 12 lifters reporting three or more injuries during the one-year period.  

Factors not measured in this study such as current training practices, previous injury history, muscle 

balance, flexibility or anthropometric profile may have contributed to this inter-lifter variation in 

injury rates.  Prospective epidemiological research should examine these and other intrinsic factors 

that may be related to injuries observed in powerlifting. 
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Glossary 
Aetiology - the cause or causes of a disease or injury. 

Correlation - relationship (causal, complementary, parallel, or reciprocal) between two variables.  

A correlation of +1 means a perfect positive relationship, a correlation of -1 means a perfect 

negative relationship and a correlation of 0 means no relationship. 
Dorsiflexion - movement of the foot up towards the shin, decreasing the angle between foot and leg. 
Epidemiology - the study of the causes, distribution, and control of a disease or injury. 
Moment arm - perpendicular distance from the line of the force to the axis of rotation.  Also called a 

lever arm.  As most forces are gravitational, the moment arm of the load increases as the horizontal 

distance between the joint and the load increases. 
Prospective - a study (as of the incidence of injury) that starts with the present condition of a 

population of individuals and follows them into the future. 
Retrospective - a study that starts with the present condition of a population of individuals and 

collects data about their past history to explain their present condition. 
Torque – the effectiveness of an applied force in causing a rotation.  A load (resistance) torque can 

be calculated by multiplying the load force by the load moment arm.  In order to lift a certain load, 

you need to generate a greater muscular torque than the load torque. 

Publications 
Articles Published: 
Keogh, J. (2005). The powerlifter's injuries: understanding the science behind injuries in 
powerlifting will prevent them. Pure Power.  5(3), 52-65. 
Keogh, J., Hume, P., & Pearson, S. (2003). Epidemiology of injury in powerlifting: Retrospective 
results. Paper presented at the Australian Conference of Science and Medicine in Sport, 

Canberra, Australia.  Abstract published in Journal of Science and Medicine in Sport, 6(4 

Suppl), 44. 
Articles Submitted: 
Keogh, J., Hume, P., & Pearson, S. (2005).  Retrospective injury epidemiology of 101 competitive 
powerlifters: The effects of age, body mass, competitive standard and gender.  Submitted to 
Journal of Strength and Conditioning Research. 
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Appendix 1: Retrospective Injury Questionnaire 
Sports Injury Questionnaire for the Study titled: 
“Relations of body-build and dimensions to performance and injury in powerlifting” 
Instructions 
For the purposes of this study, the term “injury” will be defined as any physical damage to a body 

part that caused you to miss or modify one or more training sessions or competitions.  Please keep 

this definition in mind when answering the questions. 
Name:     Age:     Gender:   Date: 

Normal weight Class: 

Address: 

Phone:    (H)     (W) 

Fax:     Email: 
SECTION 1: Training 
Q1.1  How many years have you been training with weights? 

Q1.2  How many years have you been competing in powerlifting competitions? 

Q1.3  In your current age and weight class, based on your total, are you eligible to compete at 

International level?  

Q1.4  How many training sessions did you generally perform each week? 

Q1.5 How long (on average) would each training session be (to the nearest 15 minutes)? 

Q1.6 For your main exercises (squat, bench press and deadlift) what percentage of your training 

would be in following repetition?        
1-4 reps           5-8 reps     

9-12 reps             More than 12 reps     
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SECTION 2: Previous Injury 
Q2.1 How many injuries did you suffer from in the LAST YEAR that affected your training? 
Q2.2 To what parts of the body were these injuries to? 
Shoulder/neck                Chest              

Upper back                 Lower back           

Elbow                    Arm       

Hip/buttock                 Thigh       

Knee                   Other       
Q2.3 If so, how did this injury (injuries) affect your training?   
Injury 1: Site 

Small Alteration      Changed your performance of an exercise    
Large Alteration      Stopped you from performing an exercise    
Stopped       Stopped your training completely 

Injury 2: Site 

Small Alteration      Changed your performance of an exercise    
Large Alteration      Stopped you from performing an exercise    
Stopped       Stopped your training completely 
Injury 3: Site 

Small Alteration      Changed your performance of an exercise    
Large Alteration      Stopped you from performing an exercise    
Stopped       Stopped your training completely 

Injury 4: Site 

Small Alteration      Changed your performance of an exercise    
Large Alteration      Stopped you from performing an exercise    
Stopped       Stopped your training completely 

Q3.4 Did this injury occur suddenly (just happened) or did it gradually become worse over time? 

Injury 1 Site: 
Suddenly      No warning, injury was felt at a particular time 
Gradually      Soreness or stiffness became gradually worse over time 

Injury 2 Site: 
Suddenly      No warning, injury was felt at a particular time 
Gradually      Soreness or stiffness became gradually worse over time 

Injury 3 Site: 
Suddenly      No warning, injury was felt at a particular time 
Gradually      Soreness or stiffness became gradually worse over time 
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Injury 4 Site: 
Suddenly      No warning, injury was felt at a particular time 
Gradually      Soreness or stiffness became gradually worse over time 

Q3.5 What exercises were you performing when you suffered the injury?  Include similar exercises 

to the squat, bench press and deadlift here as well.  For example: 

“Squats” would also include front squats, Smith machine squats, etc,  

“Bench presses” would also include DB bench press, incline/decline bench press etc “Deadlifts” 

would also include sumo, straight leg, Romanian, good-mornings etc 

“Other-gym” include other exercises e.g. lat pulldown, tricep extension, leg curl etc 

“Non-gym” means not associated with gym training e.g. running, work, car crash etc 
Injury 1 Site 

Squats         Bench press     

Deadlifts        Other-gym    

Non-gym                                                    Unknown          

Injury 2 Site 

Squats         Bench press     

Deadlifts        Other-gym    

Non-gym                                                    Unknown          
Injury 3 Site 

Squats         Bench press     

Deadlifts        Other-gym    

Non-gym                                                    Unknown          
Injury 4 Site 

Squats         Bench press     

Deadlifts        Other-gym    

Non-gym                                                    Unknown          
Q3.6 What exercises must be modified/discontinued as a result of the injury? 
Injury 1  Site 
Squats         Bench press     

Deadlifts        Other     

Injury 2  Site 
Squats         Bench press     

Deadlifts        Other     

Injury 3  Site 
Squats         Bench press     

Deadlifts        Other     

Injury 4  Site 
Squats         Bench press     
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Deadlifts        Other     
Q3.8 What type of treatment was used to manage the injury?    
Injury 1 Site 
None            

Self-administered (eg. ice, liniment, strapping, etc)       

Medical (eg. doctor, physiotherapist, chiropractor, etc)      

Injury 2 Site 
None            

Self-administered (eg. ice, liniment, strapping, etc)       

Medical (eg. doctor, physiotherapist, chiropractor, etc)      

Injury 3 Site 
None            

Self-administered (eg. ice, liniment, strapping, etc)       

Medical (eg. doctor, physiotherapist, chiropractor, etc)      

Injury 4 Site 
None            

Self-administered (eg. ice, liniment, strapping, etc)       

Medical (eg. doctor, physiotherapist, chiropractor, etc)      

