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Abstract 

Background: Powerlifting is a sport based on three exercises: back-squat, 

bench press, and deadlift. Powerlifters must generate large musculoskeletal 

force and torque and may be exposed to a variety of musculoskeletal injuries. 

Sleep problems may be a relevant risk factor for injuries in athletes. Negative 

stress has an association with injury risk among athletes. When incorporating 

training load, intensity, and volume with leisure-time physical activity it may 

increase the risk of injury because of poor recovery between training sessions 

Purpose: Purpose of the study was to describe the occurrence of injuries 

associated with powerlifting and the difference in physical activity, sleep and 

stress among powerlifters. 

Method: Data was collected from 53 participants through a web-based 

questionnaire with a retrospective design 

Results: Most injuries occurred before competition, participants reported they 

got injured after competition from training the bench press. Significant 

differences on stress and sleep were found between groups that has injury and 

not. No significant differences between the groups that has injury and not on 

leisure-time physical activity. 

Conclusion: Regarding the sleep the results suggests that injuries may cause 

sleep disrupts but it is difficult to say if sleep quality and poor sleep quantity 

can increase the risk of injury. It was unclear whether if the stress was a risk 

factor or associated with injuries among the powerlifters in the present study. 
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Abstrakt 
Bakgrund: Styrkelyft är en idrott som är baserat på tre grenar, knäböj, 

bänkpress och marklyft. Styrkelyftare måste utveckla en hög  muskelkraft och 

vridmoment och därför kan de vara utsatta för diverse muskelskador. 

Sömnproblem kan vara en riskfaktor för skador hos idrottare. Negativ stress 

har en association med skador hos idrottare. När träningsvolym, intensitet 

kombineras med fysisk aktivitet på fritiden kan det öka risken till skador på 

grund av sämre återhämtning mellan träningarna.  

Syfte: Studiens syfte var att beskriva skadornas förekomst hos styrkelyftare 

och skillnaden i fysisk aktivitet, sömn och stress hos styrkelyftare.  

Metod: Data samlades från 53 respondenter genom en web-baserad enkät med 

en retrospektiv design 

Resultat: De flesta skadorna inträffade före tävling, deltagarna rapporterade att 

de skadades även efter tävling vid träning av bänkpress. Signifikanta skillnader 

visades angående stress och sömn mellan grupperna som har skada och ingen 

skada. Inga signifikanta skillnader mellan grupperna som har en skada eller 

inte om fysisk aktivitet på fritiden 

Slutsats: Angående sömn så kan resultatet peka på att skador kan påverka 

sömnen dock är det svårt att beskriva om sömnkvalitet och sömnkvantitet kan 

öka risken för skador. Det var oklart huruvida stress var en riskfaktor och dess 

associationer med skador hos de deltagande styrkelyftare i studien.  

 

Nyckelord: Idrottsskador, Fysisk aktivitet, Livsstress, Styrketräning, Sömn   
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1 Background 

Powerlifting is a sport based on three exercises: back-squat, bench press, and 

deadlift. In competition the powerlifter has three attempts in each category: 

back-squat, bench press, and deadlift. The load on the barbell can be as high as 

4 times the bodyweight of an athlete (Records - International Powerlifting 

Federation IPF, 2020). However, to lift such weights, powerlifters must 

generate high amount of musculoskeletal force and torque and the consequence 

is they may be exposed to a variety of musculoskeletal injuries (Mangine et al., 

2015).  

1.1 Injuries among Powerlifters 
The definition of injury can be a “condition of pain or impairment of physical 

function that has affected the power lifters training but without adjustments of 

their training” (Strömbäck, Aasa, Gilenstam and Berglund, 2018). In 

comparison, a definition of an injury can be an “incident or physical damage 

requiring the powerlifter to modify or abstain from training” (Siewe et al., 

2011; Raske and Norlin, 2002). Musculoskeletal injuries can be both chronic 

and acute symptoms (Aasa, Svartholm, Andersson & Berglund 2016; Keogh 

and Winwood, 2017; Mangine et al., 2015). Keogh and Winwood (2017) 

identified different injury types such as strains, tendinitis, and sprains among 

different weight training sports (e.g. strongman, Olympic weightlifting, 

powerlifting, CrossFit, and bodybuilding). Similar data were shown in Mazur, 

Yetman and Risser (1993) such as fractures, dislocations, spondylolisthesis, 

intervertebral disk herniation and meniscal injuries of the knee. Common 

injuries from bench pressing is in the shoulder, wrist, and elbow (Bengtsson et 

al., 2018; Keogh et al., 2006; Keogh et al., 2017; Golshani et al., 2018). The 

common injuries from back-squat and deadlift is in the knee, lower back, and 

hip (Reichel et al., 2019). Common causes that could likely contribute to injury 

are insufficient technique, muscular imbalances, inappropriate coaching, or 

instruction. In addition, decreased range of motion and muscle stiffness could 

also increase risk of injury (Thomeé, Swärd & Karlsson, 2011; Pensgaard et 
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al., 2018). Strömbäck et al., (2018) found that a high training frequency was a 

risk factor for injury or pain. Related data from Jacobsson et al., (2013) noted 

that there was a considerable association between injury and combination of 

training hours and intensity. However, powerlifting has an injury rate with 1-

4/1000h of training (Eberhardt et al., 2007; Siewe et al., 2011; Raske and 

Norlin, 2002; Keogh et al., 2006; Aasa, Svartholm, Andersson and Berglund, 

2016), which are rather low compared to other sports.  

1.2 Sleep and injuries among athletes 
Another risk factor for injury is the sleep. Research has shown that we need to 

sleep more than 6 hours. Yet, the ideal amount of sleep required can vary 

between individuals because of genetic factors and other reasons (Chaput, 

Dutil and Sampasa-Kanyinga, 2018; Milewski et al., 2014). The injury rate was 

higher with a sleep duration < 6 hours per night, whereas, athletes that slept > 8 

hours or more, the injury risk can reduce up to 61%. Athletes who slept 

average < 8 hours per night had 1.7 times higher risk to injury than those who 

slept > 8 hours per night (Charest and Grandner, 2020; Luke et al., 2011; 

Milewski et al., 2014; von Rosen et al., 2016; Gao, Dwivedi, Milewski and 

Cruz, 2019). In contrast to a study by Watson et al. (2017) their findings 

regarding sleep duration and sleep quality were not significant predictors of 

injury. Beyond amount of sleeping hours, other important sleep characteristics 

should be considered such as sleep quality which is defined either by subjective 

or objective view (Buysse et al., 1989; Harvey et al., 2008; Krystal and 

Edinger, 2008; Ohayon et al., 2017). Sleep quality may be as important as 

sleep quantity since poor sleep quality can increase the risk of musculoskeletal 

injuries (Ohayon et al., 2017; Silva et al., 2020). Poor sleep quality and 

inefficient sleep quantity can be related with stress.  

1.3 Stress and injuries among athletes 
The definition of stress can be defined as an individual perceives a conflict 

between physical or psychological requirements of body, environment, and 

social conditions (Stults-Kolehmainen and Sinha, 2013).  



3 
 

In a meta-analysis by Ivarsson et al., (2016) examined psychosocial factors and 

their association to injury, they concluded that negative stress has an 

association with injury risk among athletes. One way to reduce stress is 

physical activity (Warburton, 2006; FYSS, 2020).  

1.4 Physical activity and injuries among athletes 
However, how leisure-time physical activity can be viewed as a risk factor for 

injury when combined with training load, volume and intensity is still 

somewhat unclear. Inappropriate training load management is a significant risk 

factor for acute symptoms and the overuse which may result in an injury 

(Soligard et al, 2016; Schwellnus et al., 2016). In addition, too much activity to 

the point of overtraining can result in negative outcomes, such as stress 

fractures. It can occur due to high training load or a rapid increase in the 

training frequency and volume. However, stress fractures are more common 

among endurance runners (Herbert et al., 2018). Therefore, to the best of the 

investigator knowledge, no previous research has investigated what of the three 

main exercises contributes to injury before and after competition. Furthermore, 

in this study is to examine the difference in sleep, stress, and physical activity 

among competing powerlifters.  
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2 Aim 

The purpose of the study was to describe which exercises are associated injury 

in powerlifting before and after a competition, and the difference in physical 

activity, sleep and stress. 

 

2.1 Research Questions 

Training-related: 

Which exercises have the highest injury rate before and after competition?  
 

Physical activity, Sleep and Stress related:  

Is there a significant difference in physical activity between groups that has 

injury and not? 

Is there a significant difference in sleep quality and amount of average sleep 

hours between group that has injury and not? 

Is there a significant difference in stress between groups that has injury and 

not? 
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3 Method 

3.1 Design 

The study used a retrospective design, meaning that the researcher investigates 

self-reported data from 2018 to 2020. The data was collected through a web-

based questionnaire (Google forms), the questionnaire had categorical close-

ended and open-ended questions. 

 

3.2 Participants 
A convenient sample of 53 participants was recruited through Swedish 

Powerlifting Federation (SPF) in 2020-01-24 to 2020-02-03. An email was sent 

out to the SPF including the sample form and letter about the purpose of the 

study. SPF forwarded the email to people who are currently competing. Due to 

an unsatisfactory sample of participants, the researcher sent the questionnaire 

also to different powerlifting clubs in Sweden and extended the time for 

collecting data to 2020-02-29. The head of the powerlifting clubs forwarded 

the emails to their powerlifters. A total 53 replies were received. Participants 

who were aged over 18 years and participated in a local, national or 

international competition during 2018-2020 were included. Those who were 

under the age of 18 and non-competing were excluded. 

3.3 Questionnaire 

A pilot questionnaire was sent out to 10 participants to ensure the questionnaire 

are addressed to the research questions, was as well as whether the 

questionnaire is well defined, clearly understood and presented (Backman, 

2016). The feedback from the pilot participants was to remove similar 

questions, change the format of the questions regarding stress to be more 

defined. The figure in leisure-time physical activity was translated from 

English to Swedish. The questionnaire included the participants training habits, 

injuries, leisure-time physical activity, sleep quality and stress since 2018. 
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Specifically, questions relevant to the aims of the study was included in the 

questionnaire (Appendix 2).  

 

3.4 Training habits 
Regarding the training habits, the questionnaire was used from a previous study 

Strömbeck et al., (2018) but modified and adapted to the present study 

(Appendix 2). The participants were asked to report the frequency of 

powerlifting training and how many hours the participants spend each week for 

training, how many years the participants trained and competed in powerlifting. 

The questionnaire also included how many competitions they participated 

locally, nationally, and internationally since 2018. The participants were also 

asked how often they train deadlift/bench press/squat per week. Also, if the 

participants used accessory exercises for deadlift/bench press/squat. If they 

changed accessory exercises before and/or after competition, lastly regarding 

their training, they were asked if the intensity changed prior one month before 

competition and one month after competition. 

 

3.5 Injuries 
An injury was defined as a condition of pain or impairment of bodily function 

that interrupt powerlifters’ training. In the questionnaire the participants were 

asked to mark the anatomical localisation of their current injury and/or pain on 

a body chart. The participants were asked to report whether they abstained 

from training sessions and/or competition, or if and how they had altered their 

training routine because of their injuries. The participants were also asked to 

write their thoughts in an open-ended question what may have caused their 

injuries and how they altered their training to minimize the pain of the injury. 

3.6 Leisure-time physical activity  
Physical activity included the frequency, duration and intensity of leisure-time 

physical activity but was modified from the International Physical Activity 

Questionnaire (IPAQ).  
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The modifications from the original questionnaire was how the participants 

leisure-time physical activity was one week before and one week after 

competition. 

3.7 Sleep Quality 

The participants were asked to complete a self-report sleep screen regarding 

their typical sleep habits since 2018. Questions included how many hours they 

sleep on an average, how many naps per week, how they rated their sleep from 

very poor to very satisfied, how often the participants had sleeping troubles per 

week. The participants were asked if they experienced sleep disturbances while 

traveling to a competition and how it affected them. The participants were 

asked how many hours of sleep they got pre-competition and post-competition 

(1 week before and after), and how they would describe their sleep pre and post 

competition. The questionnaire was adapted and modified to present study 

from a previous study regarding an athlete sleep screening questionnaire 

(Samuels, James, Lawson and Meeuwisse, 2015).  

 

3.8 Stress 
Regarding stress, the present study used Perceived Stress Scale (PSS) but with 

minor changes from the original PSS. The minor changes were extended period 

(instead of one month back) the participants were asked to look back since 

2018. One minor change was including one question regarding stress before 

competition. The participants were asked how often they felt stressed in their 

living and how often they felt upset. How often they felt exhausted even if they 

had proper sleep. If they felt stressed before a competition and how often they 

felt energic. In each question there was a LIKERT-scale grading from 0 

(Never) to 4 (Very Often). 
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3.9 Statistical Analysis  
SPSS Statistics 25 was used to the present study. Frequency and anatomic 

localization of the current injury were reported as counts and percentages for 

men and women separately and entire group. To describe the basic 

characteristics of the study participants and the other measurements, mean and 

SDs were used for continuous variables and percentages for dichotomous 

variables. The independent samples t tests were used to compare continuous 

data between groups with injury and not. 

 

3.10 Ethical Considerations  
An information letter was sent out to the participants (Appendix 3). Full 

consent has been obtained from the participants prior to the study, protection of 

the privacy of research participants have been ensured.  
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4 Results 

From the total number of participants (n=53) that completed the questionnaire, 

two (n=2) were excluded from the study because of the exclusion criteria. 

Among the 51 participants, 59% (30/51) were males and 41% (21/51) were 

females. Mean male age was 25 years old, and mean weight 83,5kg. Mean 

women age was 27 years old and mean weight was 64 kg. Of the 51 study 

participants, 55% (28/51) reported that they experienced injury/pain since 

2018.  

 

4.1 Training habits 
 

Squat 
Figure 1 describes that 78% of the participants uses variations of squats in their 

workout. In example front squat, high bar squat, pause squat and tempo squat. 

64% uses free weights such as lunges and 82% of the participants utilizes 

machine exercises. In example, leg extension, leg press and leg curl.  

 

 
Figure 1. Description of squat accessory exercises among the participants. 
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Bench press 
Figure 2 describes that 74.9% of the participants uses bench press variations. In 

example, FU bench, pause bench, close grip bench press and pin bench. 

68.6% include triceps exercises for during their bench press training. In 

example, triceps pushdown and dips. 54.9% include shoulder exercises. In 

example, lateral raises, military presses and facepulls. 11.8% includes biceps 

exercises. In example, bicep curls. 37.3% uses back exercises during their 

bench press training. In example, different vertical and horizontal exercises for 

back.  

 

 

Figure 2. Description of bench press accessory exercises among the participants. 
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Deadlift 
Figure 3 describes that 64.7% of the participants use deadlift variations. In 

example, pause deadlift, sumo deadlift and speed deadlift. 76.5% include 

hamstring exercises. In example, legcurl and stiffed deadlift. 56.9% include 

back exercises during deadlift training. In example, different vertical and 

horizontal exercises for back. 13.7% also includes biceps training. In example, 

biceps curls.   

 

 

Figure 3. Description of deadlift accessory exercises among the participants.  
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4.2 Injury localisation   
Figure 4 show the most frequent anatomic injury locations for females were the 

lumbar (n=4), and shoulder (n=4). The most frequent injury location for males 

were the knee (n=11), shoulder (n=10), lumbar region (n=8).  The results may 

show that men have more injury rates than women in the above parts of the 

body. 

 

 
Figure 4. The anatomic localization of injuries for (A) women and (B) men. Note that each 

powerlifter may have recorded more than one mark. Results for 21 women and 30 men.  

 

4.3 Which exercises is the highest injury rate before and after 

competition? 

Figure 5 describes that most injuries occurred before competition, 15,30% of 

the participants reported they got injured while training the bench press and 

15,30% reported they got injured from training the deadlift and lastly 13,60% 

reported they got injured from training the squat. 
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Figure 5. Description of in which activity the injury or pain occurred among the participants. 

Figure 6 show that 10,60% of the participants reported they got injured after 

competition from training the bench press. 

 

Figure 6. Description of in which activity the injury or pain occurred among the participants. 

Figure 7 show that 18,60% of the participants reported they got injured from 

the deadlift exercise, 13,60% reported they got injured from the squat and 

8,50% reported from bench press exercise. Lastly 8,50% of the participants 

reported they got injured from accessory exercises. 
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Figure 7. Description of what exercise or exercises contributed to injury among the 

participants. 

4.4 Is there a significant difference on leisure-time physical activity 

between groups that has injury or not? 
 

According to the t-test results there was no difference between the groups 

(Appendix 1, table 1 to table 9). 

 

4.5 Is there a significant difference in sleep quality and amount of 

average sleep hours between group that has injury and not? 
Participants with no lumbar injury rated higher on their sleep quality, p=0,27, 

than the group that has lumbar injury (Appendix 1, Table 10, and Table 11). 

Participants with shoulder injury slept less on average, p=,047. The data also 

suggest participants with shoulder injury slept less on average after a 

competition, p=,014, (Appendix 1, Table 12, and Table 13). Participants with 

knee injury slept less on average p=,04 (Appendix 1, Table 14, and Table 15).  

Participants with hip injury slept less on average and experienced more 

frequently sleep disrupts, p=,02, p=,015 (Appendix 1, Table 16, and Table 17). 

Participants with thoracic injury rated lower on their sleep quality, p=,011 

(Appendix 1, Table 18, and Table 19). 

4.6 Is there a significant difference in stress between groups that 

has injury and not? 
Participants with lumbar injury experienced more often stress in their everyday 

life, p=,02 (Appendix 1, Table 21). Participants with lumbar rated they got 
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upset more frequently, p=,022 (Appendix 1, Table 21). Participants with 

lumbar injury felt less frequent how often things have gone their way, p=,012 

(Appendix 1, Table 21). Participants with shoulder injury felt more often 

stressed in their daily life, p=,01 (Appendix 1, Table 23). Participants with hip 

injury experienced more often stress in their everyday life, p=,03 (Appendix 1, 

Table 26). 
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5 Discussion 

The purpose of the study was to describe which exercises are associated injury 

in powerlifting before and after a competition, and the difference in physical 

activity, sleep and stress. 

5.1 Which exercises is the highest injury rate before and after 

competition? 

Accordingly, to the present data most injuries occurred before a competition. 

The highest reported exercises that contributed to injury was the bench press 

and deadlift before a competition, and bench press after a competition. The 

findings are consistent with other studies, which frequently reported injury on 

the shoulder, knee, and lumbar (Keogh and Winwood, 2017; Bengtsson et al., 

2018; Keogh et al., 2006; Norlin & Raske, 2002). The shoulder injuries may 

be a result of the large stresses that the bench press applies to the shoulder joint 

(Mangine et al., 2015; Golshani et al., 2018). Based on the findings from 

similar studies, a more plausible explanation is due to overuse in training and a 

higher frequency of bench pressing. Another possible reason for the shoulder 

injuries could be muscular imbalances such as if the shoulders are internally 

rotated due to the chest muscles become tight being in a shortened state while 

the posterior shoulder muscles become lengthened and weak (Golshani et al., 

2018).  Regarding the knee injury, it may be due to large stresses to the knee 

joint from both squat and deadlift training and intensity. Some of the 

participants reported due to poor technique which may be due to the maximal 

weights since a poor technique could negatively affect the weight distribution 

of loads and thereby increase the risk of injury. A muscular imbalance in the 

lower limbs may also increase the risk of injury since the weight 

distribution will not be evenly distributed throughout the movement. A 

muscular imbalance can be when not properly aligning the knees with the toes 

during the squat which can disrupt the form. This leads to inward knee collapse 

when squatting, also called “knee valgus”. A knee valgus can occur during 

deadlift, if an athlete uses mixed grip which means one hand supinated and 
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one pronated. The hand, which is supinated, the arm can tend to push the thigh 

forward while the pronated side will drive the thigh backward (Lorenzetti et al., 

2018). Another common injury in powerlifting is lumbar, similar findings 

with previous studies findings, which seems plausible because deadlift and 

squat requires a large amount of torque around the hip and lumbar region 

during heavy loads on the barbell (Strömbäck et al., 2018; Reichel et al., 

2019; Keogh et al., 2006). Based on the findings, most of the injuries seem to 

occur during the training of the squat, bench press, or deadlift. A plausible 

explanation could be during competitions when maximal loads are lifted for 

single repetitions, the powerlifter is in a state where he or she feels well-rested. 

In comparison to powerlifter training, he or she is accumulating stress over 

time because of physical and mental fatigue and therefore also likely becoming 

more vulnerable to musculoskeletal injuries (Eckard et al., 2020). Another 

plausible explanation that few injuries are reported during competition 

the powerlifter is surrounded by spotters, who supports the powerlifters if they 

fail a lift. The data suggest that bench press was the exercise that contributed 

the most injuries after a competition. Since no studies has previously 

investigated which exercises may contribute to injury after a competition to the 

best of my knowledge, the present study showed a new finding the bench press 

contributed to most injuries after a competition. A plausible explanation could 

be that overuse and an increase in training load shortly after competition that 

can cause inflammation in the rotator cuff, and perhaps lack of mobility in the 

shoulder joint that might have contributed to an injury (Kolber, Beekhuizen, 

Cheng and Hellman, 2010).  
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5.2 Is there a significant difference on leisure-time physical activity 

between groups that has injury or not? 
No significant differences were shown between the groups that have pain or 

injury and those who have no pain or injury regarding their physical activity 

during leisure time. An explanation could be that the questions were not 

sufficiently measurable and few questions regarding physical activity in leisure 

time were included (Appendix 2). The present study found no similar findings 

as Schwellnus et al., (2016) and Herbert et al., (2018), who investigated the 

combination of exercise and physical activity in leisure time which could 

increase the risk of injury due to poor recovery between training sessions.  

5.3 Is there a significant difference in sleep quality and amount of 

average sleep hours between group that has injury and not? 
Significant differences were found between those that has an injury and no 

injury in their perceived sleep quality and average sleep. These findings may 

indicate that injury or pain can create sleep disturbances, poor sleep quality 

which also affects the sleep quantity. It is difficult to say whether poor quality 

of sleep and poor sleep quantity in present study has a contributing role to 

increased risk of injury or if the injury causes the respondents to sleep less and 

poor quality of sleep. Nevertheless, previous studies have shown that poor 

sleep quality and <8h of sleep can increase the risk of injury (Charest and 

Grandner, 2020; Luke et al., 2011; Milewski et al., 2014; von Rosen et al., 

2016; Gao, Dwivedi , Milewski and Cruz, 2019). The data may suggest the 

study participants with no injury or pain has longer average sleep and 

experience better sleep quality, which has similar findings in a previous study 

by Reichel et al., (2019). Their study found a correlation in participants who 

sleep well has fewer injuries. However, the present study and Reichel et al., 

(2019) measured sleep quality in a subjective way, therefore, the result may 

have flaws in how the study participants interpreted sleep quality therefore, it 

can be difficult to make comparisons. It is however no doubt that sleep is 

important for recovery and reduce the risk of injury (Ohayon et al., 2017; 

FYSS, 2020; Silva et al., 2020). 
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5.4 Is there a significant difference in stress between groups that 

has injury and not? 

Significant differences on stress between group that has injury and not was 

shown. The reason for the group that experienced more often stress in their 

everyday life, often upset, and stress before competition is unclear due to the 

questionnaire did not include open ended questions regarding their subjective 

thoughts on their stress. The other significant differences that were shown in 

the study are that those who have injury / pain in the shoulder and hip 

experienced a higher stress in everyday life. Unfortunately, there are 

limitations in the present study regarding stress and their association with 

injuries since it contains only a few questions about stress. In any case, the 

result may indicate that respondents who have injury / pain and experience 

often stress in their everyday life but it’s unclear whether if the stress is a risk 

factor for future injuries or if the injury affect their perceived stress.  

5.5 Methodical discussion  
There are several limitations to the present study. Firstly, the present study has 

a design of a retrospective study, the advantages of a retrospective study is that 

it can be conducted on a smaller population. However, some disadvantages 

with retrospective studies are the self-reported data that is dependent on the 

powerlifters ability to correctly recall the events.  

This may lead to recall bias and consequently invalid conclusions about injury 

history and the association between injury and the present study research 

questions. To minimize the recall bias, the present study could have limited the 

length of time over which participants are asked to recall injuries. Secondly, 

regarding the questionnaire the validity may be affected by the fact if the 

results sample represents the population of powerlifters and if its applicable to 

athletes who do not compete but train in a similar fashion as a powerlifter. 

There are limitations to both reliability and validity in the present study, since 

the questionnaire was modified from previous studies and clinical forms it may 

affect the validity and reliability to some degree (Samuels, James, Lawson and 
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Meeuwisse, 2015; Strömbeck et al., 2018; Craig et al., 2003). Thirdly, the 

length of the questionnaire may have resulted in fewer participants. Also, if the 

participants misunderstand the questions and thus answers the question 

incorrectly. The risk of misunderstanding has been reduced through the pilot 

study and as a result the reliability of the questionnaire collection has 

improved. However, the results from the present study should be interpreted 

with caution. The results of the independent t-tests are subject to limitation due 

to normality of data. In addition, the study has been conducted with the 

intention of being objective and follow the research practice. This does not 

mean that the results can necessarily be used for general conclusion of 

powerlifters. One possible bias is that athletes with a current injury could have 

been more likely to participate in the study and complete the questionnaire than 

those who were healthy. 

Fourth, regarding injuries, the definition of an injury in the present study was a 

condition of pain or impairment of the bodily function that affected 

powerlifters training, previous studies have used a definition that involves an 

incident or physical damage forcing the powerlifter to modify or refrain from 

training (Siewe et al., 2011; Raske and Norlin, 2002). Differences in the injury 

definition and data collection procedures could also make comparisons 

between the present study and current literature difficult. However, the present 

study used same definition from previous studies which can increase the 

validity for comparisions (Strömbäck et al., 2018; Keogh et al., 2006). 

Fifth, the questions related to physical activity were modified from the IPAQ 

form, which will affect the validity and reliability because the IPAQ is based 

on the last 7 days, but the present study modified it to 7 days before and after 

competition since 2018 which can affect the athletes’ ability to recall.  

Sixth, the participants were asked to complete a self-report sleep screen 

regarding their typical sleep habits since 2018, the present study used questions 

from the ASSQ form, which is a subjective sleep-screening questionnaire for 

elite athletes, it contains 16 questions whereas the present study 9 of those 

questions which could affect the reliability and validity.  One other possible 
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bias could be how the respondents interpret the quality of sleep.  

Lastly, regarding the stress the present study followed a validated and reliable 

form from PSS which is measure of personal stress however the validity and 

reliability may be affected since PSS measures previous month whereas the 

present study modified it the measure since 2018.  

 

5.6 Future research 
Although powerlifters experience both acute and overuse injuries, challenges 

concerning which powerlifters are at risk of injury remain mostly debatable 

due to limitations (Bahr, 2016). Future research should explore more regarding 

leisure-time physical activity, sleep and stress and their association to injury in 

powerlifting. For example, collect more data regarding the timing of injuries 

(before competition and after a competition). It may also be important that 

future studies should develop a prediction model for injuries and risk factors of 

each athlete to reduce or prevent acute and overuse injuries. 

 

6 Conclusion 

Injuries seem to occur more frequently before competition than after 

competition. Regarding the sleep the results suggests that injuries may cause 

sleep disrupts but it is difficult to say if quality of sleep and poor sleep quantity 

can increase the risk of injury. It is unclear whether if the stress was a risk 

factor or was associated with injuries among the powerlifters in the present 

study. There were no significant differences between group that has injury and 

not in leisure time physical activity before competition. 
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Appendix 1 
 
Table 1 Lumbar Injury and leisure time physical activity 

 

Table 1 shows the total (n) of the study participants. Mean is shown how many 

days before competition they have mild, moderate, and high intensity physical 

activity in minutes. Std. Deviation shows how much the different values 

diverge from the mean. 
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Table 2, T-test results of Lumbar injury and leisure time physical activity.

 

 

 

Table 3 Shoulder injury and leisure time physical activity 

 
Table 3 shows the total (n) of the study participants. Mean is shown how many 

days before competition they have mild, moderate, and high intensity physical 

activity in minutes. Std. Deviation shows how much the different values 

diverge from the mean. 

 
Table 4, T-test results of shoulder injury and leisure time physical activity. 
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Table 5. Knee Injury and leisure time physical activity 

 

Table 5 shows the total (n) of the study participants. Mean is shown how many 

days before competition they have mild, moderate, and high intensity physical 
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activity in minutes. Std. Deviation shows how much the different values 

diverge from the mean. 

 
Table 6. T-test results of Knee injury and leisure time physical activity.  

 
 

 

 

Table 7. Hip Injury and leisure time physical activity. 
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Table 7 shows the total (n) of the study participants. Mean is shown how many 

days before competition they have mild, moderate, and high intensity physical 

activity in minutes. Std. Deviation shows how much the different values 

diverge from the mean 

 

Table 8. Thoracic injury and leisure time physical activity 

 

 
Table 8 shows the total (n) of the study participants. Mean is shown how many 

days before competition they have mild, moderate, and high intensity physical 

activity in minutes. Std. Deviation shows how much the different values 

diverge from the mean. 

 

 

 

 

Table 9, T-test results of thoracic injury and leisure time physical activity 
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Table 10. Lumbar injury and sleep. 
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Table 10 shows the total (n) of the study participants. Mean is shown how the 

participants scored each question. Std. Deviation shows how much the different 

values diverge from the mean. 

Table 11, T-test results of lumbar injury and sleep. 

 
Table 11 shows that participants with current lumbar injury experienced no 

difference in sleep quality (M=3, SD= 1,3). Participants that had no current 

lumbar injury experienced higher sleep quality (M=2, SD=1.14). This 
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difference was significant in terms of sleep quality and current injury in the 

lumbar region. t (49) = -2.28, p=.027  

 

 

 

 

 

Table 12. Shoulder injury and sleep. 

  
Table 12 shows the total (n) of the study participants. Mean is shown how the 

participants scored each question. Std. Deviation shows how much the different 

values diverge from the mean. 

Table 13, T-test results of Shoulder injury and sleep. 



35 
 

 
Table 13 shows participants with shoulder injury slept less on average (M=2,2, 

SD=0,80) than participants with no shoulder injury (M=2,7, SD=0,86). T(49) = 

2,041, p=,047. In addition, average sleep hours after competition (1 week), 

participants with shoulder injury (M=3,5, SD=0,85) slept less than participants 

with no shoulder injury (M=4,2, SD=0,83). T(49) = 2,561, p=,014.  
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Table 14. Knee injury and sleep. 

 

 
Table 14 shows the total (n) of the study participants. Mean is shown how the 

participants scored each question. Std. Deviation shows how much the different 

values diverge from the mean. 
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Table 15, T-test results of knee injury and sleep. 

 
Table 15 shows that participants with current knee injury (M=2,1, SD=0,83) 

slept less in average than people with no knee injury (M=2,7, SD=0,84). 

T(49)=2,065, p=0,04. This was a significant difference in terms of how many 

hours participants sleep on average with current knee injury.  
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Table 16. Hip injury and Sleep.  

 

 
Table 16 shows the total (n) of the study participants. Mean is shown how the 

participants scored each question. Std. Deviation shows how much the different 

values diverge from the mean. 
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Table 17, T-test results of hip injury and sleep. 

 
Table 17 shows that participants with current hip injury (M=1,8, SD=0,44) 

slept less on average than participants with no hip injury (M=2,6, SD= 0,86). 

This was a significant difference in terms of average hours of sleep per week, 

t(49)= 2,265, p=,02. Another finding regarding sleep, participants with current 

hip injury (M=3, SD=1,4) experience more often sleep disrupts than 

participants with no hip injury (M=1,7, SD=1.02). This was a significant 

difference in terms of how often participants experience sleep disrupts per 

week. T(49)= -2,530, p=,015.  
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Table 18. Thoracic Injury and sleep 

 
Table 18 shows the total (n) of the study participants. Mean is shown how the 

participants scored each question. Std. Deviation shows how much the different 

values diverge from the mean. 
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Table 19, T-test results of thoracic injury and sleep. 

 

Table 19 shows participants with thoracic injury (M=3, SD=1,22) rated lower 

on sleep quality while participants with no thoracic injury experienced higher 

sleep quality (M=4,1, SD=0,93). This was a significant difference in term of 

the sleep quality after a competition. T(49)= 2,64, p=,011 
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Table 20. Lumbar injury and stress. 

 

Table 20 shows the total (n) of the study participants. Mean is shown how the 

participants scored each question, 0 (Never) to 4 (Very often). Std. Deviation 

shows how much the different values diverge from the mean.  
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Table 21, T-test results of Lumbar injury and stress. 

 
Table 21 shows participants with lumbar injury experienced more often stress 

in their everyday life (M=2,3, SD=0,73) than participants with no lumbar 

injury (M=2,9, SD=0,90). This was a significant difference t (49) = -2,274, 

p=,02. Regarding how often participants got upset, there was a significant 

difference between participants with lumbar injury (M=2,4, SD=0,66) and how 

often they got upset and participants with no injury (M=1,8, SD=0,77). t (49) = 

-2,373, p=,022. Participants with lumbar injury felt less often things have gone 

their way (M=2,7, SD=0,75) than participants with no injury (M=3,3, 

SD=0,61), t(49)= 2,608, p=,012 
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Table 22. Shoulder injury and stress. 

 
Table 22 shows the total (n) of the study participants. Mean is shown how the 

participants scored each question 0 (Never) to 4 (Very often). Std. Deviation 

shows how much the different values diverge from the mean. 
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Table 23, T-test results of shoulder injury and stress. 

 
Table 23 shows participants felt more stressed in their daily life with a current 

shoulder injury (M=2,9, SD=0,91) than participants with no injury (M=2.2, 

SD=0,70). This was a significant difference in terms of how often they feel 

stressed in their daily life. T(49)= -2,631, p=,01.   

 

 

 

 

 

 

 

 

 

 



46 
 

Table 24. Knee injury and stress 

 
Table 24 shows the total (n) of the study participants. Mean is shown how the 

participants scored each question 0 (Never) to 4 (Very often). Std. Deviation 

shows how much the different values diverge from the mean. 
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Table 25, Knee injury and stress. 

 
Table 25 shows no significant difference between participants with current 

knee injury and participants with no knee injury regarding their stress. 
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Table 26, hip injury and stress. 

 
Table 26 shows participants with hip injury (M=3,2, SD=0,83) experienced 

more stress in their everyday life than participants with no hip injury (M=2,3, 

SD=0,77). The difference is significant in terms of how often the participants 

with hip injury felt stress in their everyday life. t(49)= -2,204, p=,03. 

 

 

 

 

 

 

 

 

 

 

 



49 
 

Table 27. Thoracic injury and stress 

 
Table 27 shows the total (n) of the study participants. Mean is shown how the 

participants scored each question 0 (Never) to 4 (Very often). Std. Deviation 

shows how much the different values diverge from the mean. 
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Table 28, T-test results of thoracic injury and stress 

 

Table 28 shows no significant difference regarding participants with thoracic 

injury and participants with no thoracic injury regarding their stress. 
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Appendix 2 

Skador inom styrkelyft 

Att du svarar på denna enkät är väldigt betydelsefullt för denna forskning. Det 

är därför väldigt viktigt att du svarar sanningsenligt och så utförligt som möjligt. 

Jag är otroligt tacksam för att du väljer att delta och svara på enkäten. 

 

Enkäten tar ca 15-20 min att besvara. 

*Obligatorisk 

Har du läst igenom informationsbrevet? * 
Ja 
Nej 

1. Ålder * 

 

Ditt svar 

2. Kön * 
Man 
Kvinna 
Annat 

3. Vilken viktklass tävlar du i? * 

 

Ditt svar 

4. Tävlar du klassiskt eller utrustat i styrkelyft? * 
Klassiskt 
Utrustat 

5. Tränar du styrkelyft regelbundet (minst 1ggr/vecka) sedan 2018? * 
Ja 
Nej 

6. Om nej, varför tränar du inte längre styrkelyft? 

Ditt svar 

 

7. Hur många år har du tränat styrkelyft? * 

 

Ditt svar 

8. Hur många år har du tävlat i styrkelyft? * 
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Ditt svar 

9. Hur många tävlingar deltog du lokalt i styrkelyft sedan 2018? Antal 

tävlingar inom klubben i Sverige * 

 

Ditt svar 

10. Hur många tävlingar deltog du nationellt i styrkelyft sedan 2018? 

Antal tävlingar runt om i Sverige * 

 

Ditt svar 

11. Hur många tävlingar deltog du internationellt i styrkelyft sedan 

2018? Antal tävlingar utanför Sverige * 

 

Ditt svar 

12. Hur många gånger i veckan tränar du styrkelyft? Antal gånger * 

 

Ditt svar 

13. Hur många timmar i veckan tränar du styrkelyft? Antal timmar * 

 

Ditt svar 

14. Hur många gånger i veckan tränar du knäböj? Antal gånger * 

 

Ditt svar 

15. Hur många gånger i veckan tränar du bänkpress? Antal gånger * 

 

Ditt svar 

16. Hur många gånger i veckan tränar du marklyft? Antal gånger * 

 

Ditt svar 

17. Använder du komplementövningar i din styrkelyftsträning? Till 

exempel Benspark, bicepscurls etc. * 
Ja 
Nej 

18. Vilka komplementövningar tränar du utöver knäböj? * 

Ditt svar 
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19. Vilka komplementövningar tränar du utöver bänkpress? * 

Ditt svar 

 

20. Vilka komplementövningar tränar du utöver marklyft? * 

Ditt svar 

 

21. Vilka andra komplementövningar använder du dig utöver de du har 

nämnt? * 

Ditt svar 

 

22. Byter du komplementövningar innan en tävling? * 
Ja 
Nej 

23. Byter du komplementövningar efter en tävling? * 
Ja 
Nej 

24. Om du byter komplementövningar, vilka övningar byter du till och 

varför? 

Ditt svar 

 

25. Vilken träningsintensitet ligger du på 1 månad innan en tävling? 

Exempelvis 80% av 1 RM * 

Ditt svar 

 

26. Vilken träningsintensitet ligger du under 1 månad efter en avslutad 

tävling? Exempelvis 50% av 1 RM * 
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Ditt svar 

 

27. Har du besvär av skada/smärttillstånd som hämmar dig i din 

styrkelyftsträning sedan 2018? Om du inte har varit skadad sedan 

2018, scrolla ned till fråga 1 kring fysisk aktivitet på fritiden. * 
Ja 
Nej 
 
 
 

 

28. Vilken/vilka delar av kroppen har du besvär av skada/smärttillstånd 

som hämmar dig i din styrkelyftsträning sedan 2018? Titta på bilden 

nedan om du är osäker på vilket område av kroppen som du har 

skada/smärttillstånd i 

 
Huvud 
Nacke 
Bröstrygg 
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Bröst 
Axel 
Överarm 
Underarm 
Armbåge 
Handled 
Ländrygg 
Mage 
Höft 
Lår 
Knä 
Underben 
Fot 

29. Har du sedan 2018, helt eller delvis avstått träningstillfällen på 

grund av skada/smärta? 
Ja 
Nej 

30. Har du sedan 2018, helt eller delvis avstått från tävling på grund 

av skada/smärta? 
Ja 
Nej 

31. För hur länge sedan började skadan/skadorna/besvären att 

hämma din träning/tävling? Ange i antal månader. Om du har flera 

skador, skriv då tidsperiod för varje skada. 

Ditt svar 

 

32. Vad för övning/ar gjorde du när du skadade dig? Till exempel Jag 

skadade mig när jag tränade bänkpress 

Ditt svar 

 

33. Kan du delta nu i alla grenar i en tävling i styrkelyft? 
Ja 
Nej 

34. Är du på grund av din skada/besvär tvungen att delvis stå över 

träning av knäböj, bänkpress eller marklyft? 
Ja 
Nej 

35. Om ja, Vilka delgrenar har du mest besvär att utföra? 
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Knäböj 
Bänkpress 
Marklyft 

36. Vid vilken aktivitet uppstod skadan/Besvären? I samband med... 
Träning av knäböj innan tävling 
Träning av bänkpress innan tävling 
Träning av marklyft innan tävling 
Knäböj vid tävling 
Bänkpress vid tävling 
Marklyft vid tävling 
Träning av knäböj efter tävling 
Träning av bänkpress efter tävling 
Träning av marklyft efter tävling 

37. Har skadan/besvären tvingat dig att ändra något i din träning för 

att möjliggöra fortsatt träning? 
Ja 
Nej 

38. Om ja, vad har du ändrat? 

Ditt svar 

 

39. Vad tror du själv att dina besvär beror på? 

Ditt svar 

 

40. Vad gör du själv för att minska dina besvär? 

Ditt svar 

 

Frågor om fysisk aktivitet på fritiden. 
Jag kommer att fråga dig om hur lång tid du ägnade dig åt mild, måttlig och hög intensitet 

fysisk aktivitet på fritiden under 2018-2019. Försök reflektera hur din fysiska aktivitet på 

fritiden såg ut. 

Fysisk aktivitet på fritiden kan till exempel vara jogga, spela innebandy, yoga och ta 

hunden för en promenad (nödvändiga fysiska aktiviteter som fysioterapi, handla på 

livsmedelsbutiker, gå upp eller ned i trappor betraktas inte som fysisk aktivitet på fritiden). 

Se intensitetsdiagrammet för beskrivningar av hur mild, måttlig och hög intensitet skall 

känns. 

Intensitetdiagrammet 



57 
 

 
 

 

 

Fysisk aktivitet på fritiden med mild intensitet kräver mycket lätt fysisk 

ansträngning; aktiviteter med mild intensitet får dig att känna att du 

arbetar lite, men du kan fortsätta aktiviteten en längre tid utan att bli 

trött 

1. Innan en tävling sedan 2018, hur många dagar i veckan hade du en 

mild intensitet på din fysiska aktivitet på fritiden? Ange antal dagar. * 

 

Ditt svar 

2. På dem dagarna, hur många minuter varade den fysiska 

aktiviteten? * 

 

Ditt svar 

Fysisk aktivitet på fritiden med måttlig intensitet kräver måttlig fysisk 

ansträngning; aktiviteter med måttlig intensitet får dig att känna att du 

arbetar något ansträngande, men du kan fortsätta aktiviteten under en 

stund utan att bli trött. 

3. Innan en tävling sedan 2018, hur många dagar i veckan hade du en 

måttlig intensitet på din fysiska aktivitet på fritiden? * 

 

Ditt svar 

4. På dem dagarna, hur många minuter varade den fysiska 

aktiviteten? * 
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Ditt svar 

Fysisk aktivitet på fritiden med hög intensitet kräver mycket fysisk 

ansträngning; aktiviteter med hög intensitet får dig att känna att du 

arbetar väldigt ansträngande, du kan inte utföra dessa aktiviteter 

under en längre tid utan att bli trött. Dessa aktiviteter kan möjligtvis 

vara utmattande. 

5. Innan en tävling sedan 2018, hur många dagar i veckan hade du en 

hög intensitet på din fysiska aktivitet på fritiden? * 

 

Ditt svar 

6. På dem dagarna, hur många minuter varade den aktiviteten? * 

 

Ditt svar 

7. Förändrades din fysiska aktivitet på fritiden efter en tävling? * 
Ja 
Nej 
Vet inte 

8. Om ja, vad förändrade du kring din fysiska aktivitet på fritiden? 

Exempelvis, Jag minskade från en hög intensitet till en mild intensitet. 

Från 4 dagar till 2 dagar i veckan, 50 min. 

Ditt svar 

 

Sömn 
Följande frågor berör dina sömnvanor. Vänligen välj det alternativ som du tror 

representerar dina typiska sömnvanor under 2018-2019.  

1. Hur många timmar i genomsnitt sover du? * 
5-6 timmar sömn 
6-7 timmar sömn 
7-8 timmar sömn 
8-9 timmar sömn 
fler än 9 timmar sömn 

2. Hur många tupplurar per vecka tar du? * 
Inga 
en eller två tupplurar i veckan 
två eller tre tupplurar i veckan 
mellan fem och sju tupplurar i veckan 

3. Hur nöjd / missnöjd är du med kvaliteten på din sömn? * 
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Väldigt nöjd 
Någorlunda nöjd 
Varken nöjd eller missnöjd 
Någorlunda missnöjd 
Väldigt missnöjd 

4. Hur ofta har du problem med att sova? * 
Aldrig 
en eller två gånger i veckan 
två eller tre gånger i veckan 
tre eller fyra gånger i veckan 
Mellan fem till sju gånger i veckan 

5. Upplever du sömnstörningar när du reser inför en tävling? * 
Ja 
Nej 
Vet inte 

6. Hur många timmar i genomsnitt sover du inför en tävling? 1 vecka 

innan tävling. * 
5 eller färre timmar 
5 till 6 timmar 
6 till 7 timmar 
7 till 8 timmar 
8 till 9 timmar 
9 eller fler timmar 

7. Hur skulle du beskriva din sömn innan en tävling, sedan 2018? 1 

vecka innan tävling * 

Ditt svar 

 

8. Hur många timmar i genomsnitt sover du efter en tävling? 1 vecka 

efter tävling. * 
5 eller färre timmar 
5 till 6 timmar 
6 till 7 timmar 
7 till 8 timmar 
8 till 9 timmar 
9 eller fler timmar 

 

 

9. Hur skulle du beskriva din sömn efter en tävling, sedan 2018? 1 

vecka efter tävling * 

Ditt svar 
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Stress 
Stress är den känsla som kommer om du känner att du har för mycket att göra och för lite 

tid, eller när du har för höga krav och förväntningar på dig. Som att du inte får tiden att 

räcka till för allt som ska göras i skolan eller på jobbet, samtidigt som du till exempel vill 

hinna träna, träffa kompisar, vara med familjen och hinna med olika fritidsaktiviteter. 

 

Frågorna i denna skala kommer handla om dina känslor och tankar sedan 2018. Ange hur 

ofta du kände eller tänkte på ett visst sätt.  

1. Hur ofta känner du dig stressad i din vardag? * 

Aldrig 

1 

2 

3 

4 

Mycket ofta 

2. Hur ofta brukar du bli upprörd? * 

Aldrig 

1 

2 

3 

4 

Mycket ofta 

3. Hur ofta brukar du känna dig utmattad eller trött, även om du har 

sovit tillräckligt? * 

Aldrig 

1 

2 

3 

4 

Mycket ofta 

4. Hur ofta blir du stressad innan en tävling? * 

Aldrig 

1 

2 

3 

4 

Mycket ofta 

5. Hur ofta känner du dig energisk? * 
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Aldrig 

1 

2 

3 

4 

Mycket ofta 

6. Hur ofta har du kunnat kontrollera irritationer i din vardag? * 

Aldrig 

1 

2 

3 

4 

Mycket ofta 

7. Hur ofta har du varit ilsken på grund av händelser som var utanför 

din kontroll? * 

Aldrig 

1 

2 

3 

4 

Mycket ofta 

8. Hur ofta har du känt att du inte kunnat hanterat allt som du måste 

göra? * 

Aldrig 

1 

2 

3 

4 

Mycket ofta 

9. Hur ofta har du känt att saker och ting gått din väg? * 

Aldrig 

1 

2 

3 

4 

Mycket ofta 
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Appendix 3 
 

Förfrågan om att delta i en studie om skador inom styrkelyft innan en 

tävling och efter en tävling  
 

Hej! Mitt namn är Sebastian Zelic och studerar på Mittuniversitet i Östersund, 

på magisterprogrammet inom idrottsvetenskap. Jag håller även på med 

styrkelyft och därför blev jag intresserad utav att skriva en D-uppsats gällande 

skador inom styrkelyft.  

 

Syftet med studien är att beskriva prevalensen av skador inom styrkelyft innan 

en tävling och efter en tävling och om livsstilsfaktorer (stress, sömn och fysisk 

aktivitet på fritiden) är associerat med uppkomst av skador.  

 

I mejlet utskickat har ni en enkät som är tillgänglig för er. Enkäten består av 65 

frågor och kommer vara tillgänglig från och med 2020-01-24 till och med 

2020-02-03. 

Besvara och läs igenom alla frågor noggrant. Svara så sanningsenligt som 

möjligt. Enkäten tar ca 15-20 min att besvara. 

 

Redovisningen av resultatet kommer att ske på gruppnivå och ingen individ 

kommer att kunna identifieras. Resultatet kommer att presenteras i form av en 

skriftlig form av ett examensarbete. När examensarbetet är färdigt och godkänt 

kommer det att finnas i en databas vid Mittuniversitet i Östersund som heter 

DiVA. Den information Du lämnat i enkäterna kommer att förstöras då 

examensarbete är godkänt.  

Deltagandet är helt frivilligt och Du kan när som helst avbryta din medverkan 

utan närmare motivering.  

Jag/vi frågar härmed om Du vill delta i denna studie.  

Ansvariga för studien är Sebastian Zelic och Kyle Lee.  

Har Du frågor om studien är Du välkommen att höra av dig till någon av oss  

Sebastian Zelic     Kyle Lee  

Student     Handledare  

Mail: Seze1900@miun.student.se             Mail: Kyle.lee@miun.se  


