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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.

Keywords: Life Stress, Physical Activity, Resistance training, Sleep, Sport
Injuries



Abstrakt

Bakgrund: Styrkelyft &r en idrott som &r baserat pa tre grenar, knaboj,
bankpress och marklyft. Styrkelyftare maste utveckla en hog muskelkraft och
vridmoment och darfor kan de vara utsatta for diverse muskelskador.
Soémnproblem kan vara en riskfaktor for skador hos idrottare. Negativ stress
har en association med skador hos idrottare. Nar traningsvolym, intensitet
kombineras med fysisk aktivitet pa fritiden kan det 6ka risken till skador pa
grund av samre aterhamtning mellan traningarna.

Syfte: Studiens syfte var att beskriva skadornas forekomst hos styrkelyftare
och skillnaden i fysisk aktivitet, somn och stress hos styrkelyftare.

Metod: Data samlades fran 53 respondenter genom en web-baserad enkat med
en retrospektiv design

Resultat: De flesta skadorna intréffade fore tavling, deltagarna rapporterade att
de skadades aven efter tavling vid traning av bankpress. Signifikanta skillnader
visades angaende stress och sémn mellan grupperna som har skada och ingen
skada. Inga signifikanta skillnader mellan grupperna som har en skada eller
inte om fysisk aktivitet pa fritiden

Slutsats: Angaende somn sa kan resultatet peka pa att skador kan paverka
somnen dock &r det svart att beskriva om somnkvalitet och somnkvantitet kan
0Oka risken for 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, Styrketraning, Somn
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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” (Strombéck, 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, Swérd & Karlsson, 2011; Pensgaard et



al., 2018). Strombéck 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).



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.



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?



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.



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

Strémbeck 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).



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).



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.



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.

Squat accessory exercises

M variations of squats M Free weights B Machine exercises

Figure 1. Description of squat accessory exercises among the participants.



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.

Bench press accessory exercises

m Bench press variations ® Tricep exercises ® Shoulder exercises ® Bicep exercises ® Back exercises

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.

Deadlift accessory exercises

13,70%

= Deadlift variations = Hamstring exercises = Back exercises Bicep exercises

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.

A B
- Neck: 4.8% - — - Neck: 6.7%
shoulder: 19%| est: 0. n=1 oracie: 9. - Chest 6,79 - —
n=4 =2 =2 Shoulder 32.3% . Theracic: 10%] J, n=2
@( 1-10 e -
Lumbar: 19% .
n=4 \
Wrist 8.5% %3 Elbow: 16.7%
n=2 %:$ﬁ . n=>5
\ Forcarm:- 13.3%
_f. L] HZL
Hip: 9.5%
Sl =2
B Th'lgh?ﬂ&%

n=1

Knee; 36.7%
th=_1

Knee: 4.8%
n=1

Foo. G.7%
n=2

e

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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In which activity the injury / pain occurred

M Training squat before competiton M Training bench press before competition

M Training deadlift before competition

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.

In which activity the injury / pain occured

M Training squat after competition H Training bench press after competition

M Training deadlift after competition

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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which or which exercise (s) contributed to the injury

8,50%

18,60%

:

8,50%

HSquat ™ Deadlift Bench press Accessory exercises

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

14



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 (Strombéck 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; Strombeck 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 (Strombéck 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.

21



7 References

Aasa, U., Svartholm, 1., Andersson, F. and Berglund, L. (2016). Injuries among
weightlifters and powerlifters: a systematic review. British Journal of Sports
Medicine, 51(4), pp.211-219.

Andreou, E., Alexopoulos, E., Lionis, C., Varvogli, L., Gnardellis, C.,
Chrousos, G. and Darviri, C. (2011). Perceived Stress Scale: Reliability and
Validity Study in Greece. International Journal of Environmental Research
and Public Health, 8(8), pp.3287-3298.

Backman, Jarl (2016). Rapporter och uppsatser. 3., [rev.] uppl. Lund:
Studentlitteratur

Bahr, R., 2016. Why screening tests to predict injury do not work—and
probably never will...: a critical review. British Journal of Sports Medicine,
50(13), pp.776-780.

Bengtsson, V., Berglund, L. and Aasa, U., 2018. Narrative review of injuries in
powerlifting with special reference to their association to the squat, bench press
and deadlift. BMJ Open Sport & Exercise Medicine, 4(1), p.e000382.

Buysse, D.J., Reynolds Ill, C.F., Monk, T.H., Berman, S.R. and Kupfer, D.J.,
(1989). The Pittsburgh Sleep Quality Index: a new instrument for psychiatric
practice and research. Psychiatry research, 28(2), pp.193-213.

Charest, J. and Grandner, M., 2020. Sleep and Athletic Performance. Sleep
Medicine Clinics, 15(1), pp.41-57.

Chaput, J., Dutil, C. and Sampasa-Kanyinga, H., 2018. Sleeping hours: what is
the ideal number and how does age impact this?. Nature and Science of Sleep,
Volume 10, pp.421-430.

Craig, C., Marshall, A., Sjostrém, M., Bauman, A., Booth, M., Ainsworth, B.,
Pratt, M., Ekelund, U., Yngve, A., Sallis, J. and Oja, P., 2003. International
Physical Activity Questionnaire: 12-Country Reliability and Validity. Medicine
& Science in Sports & Exercise, 35(8), pp.1381-1395.

Eberhardt, A., Dzbanski, P., Fabirkiewicz, K., Iwanski, A. and Ronge, P.,

2007. Frequency of injuries in recreational bodybuilding. Physical Education
and Sport, 51(-1), pp.40-44.

22



Eckard, T., Padua, D., Hearn, D., Pexa, B. and Frank, B., 2020. Correction to:
The Relationship Between Training Load and Injury in Athletes: A Systematic
Review. Sports Medicine,.

Fyss.se. 2020. REKOMMENDATIONER OM FYSISK AKTIVITET | Fysisk
Aktivitet | Sjukdomsprevention Och Sjukdomsbehandling. [online] Available at:
<http://www.fyss.se/rekommendationer-for-fysisk-aktivitet/> [Accessed 25
April 2020].

Gao, B., Dwivedi, S., Milewski, M. and Cruz, A., 2019. Lack of Sleep and
Sports Injuries in Adolescents. Journal of Pediatric Orthopaedics, 39(5),
pp.e324-e333.

Golshani, K., Cinque, M., O’Halloran, P., Softness, K., Keeling, L. and
Macdonell, J., 2018. Upper extremity weightlifting injuries: Diagnosis and
management. Journal of Orthopaedics, 15(1), pp.24-27.

Ford, J., lldefonso, K., Jones, M. and Arvinen-Barrow, M., 2017. Sport-related
anxiety: current insights. Open Access Journal of Sports Medicine, Volume 8,
pp.205-212.

Harvey, A., Stinson, K., Whitaker, K., Moskovitz, D. and Virk, H., 2008. The
Subjective Meaning of Sleep Quality: A Comparison of Individuals with and
without Insomnia. Sleep, 31(3), pp.383-393.

Herbert, A., Williams, A., Hennis, P., Erskine, R., Sale, C., Day, S. and
Stebbings, G. (2018). The interactions of physical activity, exercise and
genetics and their associations with bone mineral density: implications for
injury risk in elite athletes. European Journal of Applied Physiology, 119(1),
pp.29-47.

Ivarsson, A., Johnson, U., Andersen, M., Tranaeus, U., Stenling, A. and
Lindwall, M., 2016. Psychosocial Factors and Sport Injuries: Meta-analyses for
Prediction and Prevention. Sports Medicine, 47(2), pp.353-365.

Jacobsson, J., Timpka, T., Kowalski, J., Nilsson, N., Ekberg, J., Dahlstrom, O.,
Renstrom, A, R., (2013). Injury patterns in Swedish elite athletics: annual
incidence, injury types and risk factors British Journal of Sports

Medicine 2013;47:941-952.

Keogh, J., Hume, P. and Pearson, S., 2006. Retrospective injury epidemiology
of one hundred one competitive Oceania power lifters. Journal of Strength and
Conditioning Research, 20(3), pp.672-681.

23



Keogh, J. W., & Winwood, P. W. (2017). The epidemiology of injuries across
the weight-training sports. Sports medicine, 47(3), 479-501.

Krystal, A. and Edinger, J., 2008. Measuring sleep quality. Sleep Medicine, 9,
pp.S10-S17.

Kolber, M., Beekhuizen, K., Cheng, M. and Hellman, M., 2010. Shoulder
Injuries Attributed to Resistance Training: A Brief Review. Journal of Strength
and Conditioning Research, 24(6), pp.1696-1704.

Lorenzetti, S., Ostermann, M., Zeidler, F., Zimmer, P., Jentsch, L., List, R.,
Taylor, W. and Schellenberg, F., 2018. How to squat? Effects of various stance
widths, foot placement angles and level of experience on knee, hip and trunk
motion and loading. BMC Sports Science, Medicine and Rehabilitation, 10(1).

Luke, A., Lazaro, R., Bergeron, M., Keyser, L., Benjamin, H., Brenner, J.,
d’Hemecourt, P., Grady, M., Philpott, J. and Smith, A., 2011. Sports-Related
Injuries in Youth Athletes: Is Overscheduling a Risk Factor?. Clinical Journal
of Sport Medicine, 21(4), pp.307-314.

O'Donoghue, Peter. (2010). Research methods for sports performance analysis.
Milton Park, Abingdon, Oxon: Routledge

Ohayon, M., Wickwire, E., Hirshkowitz, M., Albert, S., Avidan, A., Daly, F.,
Dauvilliers, Y., Ferri, R., Fung, C., Gozal, D., Hazen, N., Krystal, A.,
Lichstein, K., Mallampalli, M., Plazzi, G., Rawding, R., Scheer, F., Somers, V.
and Vitiello, M., 2017. National Sleep Foundation's sleep quality
recommendations: first report. Sleep Health, 3(1), pp.6-19.

Malm, C., Jakobsson, J. and Isaksson, A., 2019. Physical Activity and Sports—
Real Health Benefits: A Review with Insight into the Public Health of
Sweden. Sports, 7(5), p.127.

Mazur, L., Yetman, R. and Risser, W. (1993). Weight-Training Injuries. Sports
Medicine, 16(1), pp.57-63.

Mangine, G., Hoffman, J., Gonzalez, A., Townsend, J., Wells, A., Jajtner, A.,
Beyer, K., Boone, C., Miramonti, A., Wang, R., LaMonica, M., Fukuda, D.,
Ratamess, N. and Stout, J., 2015. The effect of training volume and intensity
on improvements in muscular strength and size in resistance-trained

men. Physiological Reports, 3(8), p.e12472.

Milewski, M., Skaggs, D., Bishop, G., Pace, J., Ibrahim, D., Wren, T. and
Barzdukas, A. (2014). Chronic Lack of Sleep is Associated With Increased

24



Sports Injuries in Adolescent Athletes. Journal of Pediatric Orthopaedics,
34(2), pp.129-133.

Nordin, M. and Nordin, S. (2013). Psychometric evaluation and normative data
of the Swedish version of the 10-item perceived stress scale. Scandinavian
Journal of Psychology, 54(6), pp.502-507.

Pensgaard, A., Ivarsson, A., Nilstad, A., Solstad, B. and Steffen, K., 2018.
Psychosocial stress factors, including the relationship with the coach, and their
influence on acute and overuse injury risk in elite female football players. BMJ
Open Sport & Exercise Medicine, 4(1), p.e000317.

Powerlifting.sport. 2020. Records - International Powerlifting Federation IPF.
[online] Available at:
<http://www.powerlifting.sport/championships/records.html> [Accessed 23
April 2020].

Raske, A. and Norlin, R., 2002. Injury Incidence and Prevalence among Elite
Weight and Power Lifters. The American Journal of Sports Medicine, 30(2),
pp.248-256.

Reichel, T., Mitnacht, M., Fenwick, A., Meffert, R., Hoos, O. and Fehske, K.,
2019. Incidence and characteristics of acute and overuse injuries in elite
powerlifters. Cogent Medicine, 6(1).

Schwellnus, M., Soligard, T., Alonso, J., Bahr, R., Clarsen, B., Dijkstra, H.,
Gabbett, T., Gleeson, M., Hagglund, M., Hutchinson, M., Janse Van Rensburg,
C., Meeusen, R., Orchard, J., Pluim, B., Raftery, M., Budgett, R. and
Engebretsen, L., 2016. How much is too much? (Part 2) International Olympic
Committee consensus statement on load in sport and risk of illness. British
Journal of Sports Medicine, 50(17), pp.1043-1052.

Soligard, T., Schwellnus, M., Alonso, J., Bahr, R., Clarsen, B., Dijkstra, H.,
Gabbett, T., Gleeson, M., Hagglund, M., Hutchinson, M., Janse van Rensburg,
C., Khan, K., Meeusen, R., Orchard, J., Pluim, B., Raftery, M., Budgett, R. and
Engebretsen, L., 2016. How much is too much? (Part 1) International Olympic
Committee consensus statement on load in sport and risk of injury. British
Journal of Sports Medicine, 50(17), pp.1030-1041.

Samuels, C., James, L., Lawson, D. and Meeuwisse, W., 2015. The Athlete
Sleep Screening Questionnaire: a new tool for assessing and managing sleep in
elite athletes. British Journal of Sports Medicine, 50(7), pp.418-422.

25



Siewe, J & Rudat, J & Roéllinghoff, PD Dr. Marc & Schlegel, UIf & Eysel, P &
Michael, J. (2011). Injuries and Overuse Syndromes in Powerlifting.
International journal of sports medicine. 32. 703-11. 10.1055/s-0031-1277207.

Silva, A., Narciso, F., Soalheiro, 1., Viegas, F., Freitas, L., Lima, A., Leite, B.,
Aleixo, H., Duffield, R. and de Mello, M., 2020. Poor Sleep Quality’s
Association With Soccer Injuries: Preliminary Data. International Journal of
Sports Physiology and Performance, 15(5), pp.671-676.

Strémbaéck, E., Aasa, U., Gilenstam, K., & Berglund, L. (2018). Prevalence and
Consequences of Injuries in Powerlifting: A Cross-sectional
Study. Orthopaedic journal of sports medicine, 6(5), 2325967118771016.

Stults-Kolehmainen, M. and Sinha, R., 2013. The Effects of Stress on Physical
Activity and Exercise. Sports Medicine, 44(1), pp.81-121.

Thomeé, Roland, Swérd, Leif & Karlsson, Jon (2011). Nya Motions- och
idrottsskador och deras rehabilitering. 1. uppl. Stockholm: SISU idrottshdcker

Traneaus, U., Ivarsson, A. and Johnson, U. (2017). Stress and Injuries in Elite
Sport. Handbuch Stressregulation und Sport, pp.451-466.

von Rosen, P., Frohm, A., Kottorp, A., Fridén, C. and Heijne, A., 2016. Too
little sleep and an unhealthy diet could increase the risk of sustaining a new
injury in adolescent elite athletes. Scandinavian Journal of Medicine & Science
in Sports, 27(11), pp.1364-1371.

Warburton, D., 2006. Health benefits of physical activity: the
evidence. Canadian Medical Association Journal, 174(6), pp.801-809.

26



Appendix 1

Table 1 Lumbar Injury and leisure time physical activity

Group Statistics

Std. Error
lumbar N Mean Std. Deviation Mean
Days hefore competition Mo Injury/Pain 39 26410 2,46542 39478
Injury/Pain 12 2,7500 2,59808 75000
How many minutes per ~ No Injury/Pain 39 34,5897 50,90224 8,15088
Sl L Injury/Pain 12 49,5833 63,83424 18,42736
Days hefore compeition Mo Injury/Pain 39 11026 1,42893 22881
Injury/Pain 12 1,5000 1,50756 43519
How many minutes per  No Injury/Pain 39 32,0513 55,67431 8,91502
B T 12 60,0000 66,70832 19,25703
Days before competiton o Injury/Pain 39 7179 1,23435 19765
Injury/Pain 12 1,0000 1,04447 30151
How many minutes per No Injury/Pain 39 20,6410 4503185 7,21087
week (high intensity) Injury/Pain 12 40,0000 50,09083 14,45998

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.

Levene's Testfor Equality of

Variances ttestfor Equality of Means
Mean Std. Error
Sig t df Sig. (2-tailed) Difference Difference
Days before competition  Equal variances 156 694 -132 49 895 -,10897 82390
assumed
Equal variances not -129 17,550 899 -10897 84756
assumed
How many minutes per Equal variances 1,607 21 -840 49 405 -14,99359 17,85091
week (mild intensity) assumed
Equal variances not - 744 15,553 468 -14,99359 20,14455
assumed
Days before compeition Equal variances ,099 754 -832 49 409 -,39744 47766
assumed
Equal variances not -,808 17,534 430 -,39744 49168
assumed
How many minutes per Equal variances 1,637 207 -1,451 49 153 -27,94872 19,25656
week (moderate intensity) assumed
Equal variances not -1,317 16,008 206 -27,94872 21,22053
assumed
Days before competiton Equal variances 267 607 -715 49 478 -,28205 39427
assumed
Equal variances not -,782 21,345 443 -,28205 ,36052
assumed
How many minutes per Equal variances 703 406 -1,269 49 210 -19,35897 15,25641
week (high intensity) assumed
Equal variances not -1,198 16,850 247 -19,35897 16,15820
assumed
Table 3 Shoulder injury and leisure time physical activity
Group Statistics
Std. Error
Shoulder N Mean Std. Deviation Mean
Days before competition No Injury/Pain 37 2,7027 2,49293 40984
Injury/Pain 14 25714 250275 66889
How many minutes per No Injury/Pain 37 405135 5514910 9,06646
el b L InjuryiPain 14 31,7857 51,94698 13,88342
Days before compeition Mo Injury/Pain 37 1,0541 1,37328 22577
Injury/iPain 14 15714 1,60357 42857
How many minutes per MNo Injury/Pain 37 37,5676 59,89136 9,84608
wagk (moderata intansit) . ypain 14 41,4286 58,58684 15,65799
Days before competiton Mo Injury/Pain 37 8108 1,26574 ,20809
Injury/Pain 14 7143 99449 , 26579
How many minutes per No Injury/Pain 37 28,2432 50,47299 8,29771
week (high intensity) Injury/Pain 14 17,1429 34,12163 9,11939

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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Levene's Test for Equality of

Variances
F Sig. 1 df Sig. (2-tailed)
Days before competition Equal variances 114 738 168 49 868
assumed
Equal variances not A67 23,402 869
assumed
How many minutes per Equal variances 018 894 512 49 611
week (mild intensity) assumed
Equal variances not 526 24,822 ,603
assumed
Days before compeition Equal variances 1,154 ,288 -1,147 49 257
assumed
Equal variances not -1,068 20,642 ,298
assumed
How many minutes per Equal variances 047 830 -,207 49 837
week (moderate intensity) assumed
Equal variances not -,209 23,961 836
assumed
Days before competiton Equalvariances J75 383 256 49 799
assumed
Equal variances not ,286 29,780 T77
assumed
How many minutes per Equal variances 1,483 229 758 49 452
week (high intensity) assumed
Equal variances not 900 34,818 374
assumead

Table 5. Knee Injury and leisure time physical activity

Group Statistics

Std. Error
Knee N Mean Std. Deviation Mean
Days before competition  No Injury/Pain 39 26667 2,52705 40465
Injury/Pain 12 2,6667 2,38683 68902
How many minutes per No Injury/Pain 39 40,1026 60,38813 966984
week (mild intensity) Injury/Pain 12 31,6667 23,58094 6,80723
Days before compeition N InjuryiPain 38 11282 1,45420 23286
Injury/Pain 12 14167 1,44338 41667
How many minutes per No Injury/Pain 39 411538 6555895 10,49783
week (moderate iIntensity) i yipain 12 30,4167 29,42312 8,49372
Days before competiton N InjuryiPain 39 8462 1,28838 20631
Injury/Pain 12 5833 79296 22891
How many minutes per No Injury/Pain 39 256410 4923333 7,88364
week (high intensity) Injury/Pain 12 23,7500 38,08633 10,99458

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.

[evene's Testfor Equally of

Variances
F Sig. t df Sig. (2-tailed)
Days hefore competition Equalvariances 179 674 000 49 1,000
assumed
Equal variances not 000 19,234 1,000
assumed
How many minutes per Equal variances 1,361 249 470 49 640
week (mild intensity) assumed
Equal variances not 713 45983 479
assumed
Days before compeition Equal variances ,037 848 -,602 49 550
assumed
Equal variances not -,604 18,424 553
assumed
How many minutes per Equal variances 2,994 080 548 49 586
week (moderate intensity) assumed
Equal variances not 795 41,943 431
assumed
Days before competiton Equalvariances 2,645 10 666 49 508
assumed
Equal variances not 853 30,334 400
assumed
How many minutes per Equal variances 1562 698 A22 49 903
week (high intensity) assumed
Equal variances not 140 23427 890
assumed
Table 7. Hip Injury and leisure time physical activity.
Group Statistics
Std. Error
Hip N Mean Std. Deviation Mean
Days hefore competition Nao Injury/Pain 46 28043 2,48211 ,36597
Injury/Pain 5 1,4000 2,19089 ,97980
How many minutes per Na Injury/Pain 46 40,7609 5589641 8,24148
week (mild intensity) InjuryiPain 5 13,8000 19,16246 8,56971
Days hefore compeition Na Injury/Pain 46 11739 1,44987 21379
Injury/Pain 5 1,4000 1,51658 67823
How many minutes per No Injury/Pain 46 38,8043 60,38934 8,00392
week (moderate intensity) P ain 5 37,0000 49,44694 22,11334
Days hefore competiton Nao Injury/Pain 46 8261 1,21663 17938
Injury/Pain 5 4000 89443 ,40000
How many minutes per No Injury/Pain 46 27,2826 48,38166 7,13349
e UL InjuryPain 5  £,0000 13,41641 6,00000
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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

Group Statistics

Std. Error
Thoracic (brostrygg) N Mean Std. Deviation Mean
Days before competition Mo Injury/Pain 46 27174 2,48250 36602
Injury/pain 5 2,2000 2,58844 1,15758
How many r_'mnutes per Mo Injury/Pain 46 39,4348 56,13700 8,27695
week (mild intensity) Injuryfpain 5 26,0000 26,07681 11,66190
Days hefore compeition No Injury/Pain 46 1,2391 1,47851 21799
Injury/pain 5 ,8000 1,09545 48990
How many minutes per No Injury/Pain 46 40,5435 60,74746 8,95672
week (moderate Intensit) . vipain § 21,0000 39,1521 17,49286
Days hefore competiton No Injury/Pain 46 7609 117728 17358
Injury/pain 5 1,0000 1,41421 63246
How many minutes per Mo Injury/Pain 46 252174 46,37955 6,83829
bbb L Injuryfpain 5 250000 53,15073 23,76973

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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F Sig. t df Sig. (2-tailed)
Days before competition Equal variances 047 829 A4 43 661
assumed
Equal variances not 426 4836 688
assumed
How many minutes per Equal variances 388 536 525 49 602
week (mild intensity) assumed
Equal variances not ,939 8,845 372
assumed
Days hefore compeition Equal variances 591 446 643 49 523
assumed
Equal variances not 819 5721 446
assumed
How many minutes per Equal variances 527 AT 700 49 487
week (moderate intensity)  assumed
Equal variances not 994 6,334 356
assumed
Days before competiton Equalvariances 699 407 -424 49 674
assumed
Equal variances not -,365 4,623 731
assumed
How many minutes per Equal variances 156 695 010 49 992
week (high intensity) assumed
Equal variances not 009 4,687 903
assumed
Table 10. Lumbar injury and sleep.
Group Statistics
Std. Error
lumbar N Mean Std. Deviation Mean
How many hours on No Injury/Pain 39 2,6667 80568 12901
VAR RIS miowe 12 2467 romw  3ne
How many naps per No Injury/Pain 39 14615 85367 13670
gttt otk InjuryPain 12 15000 79772 23028
How No Injury/Pain 39 21026 1,14236 18292
satisfied/dissatisfiedare * : :
you on your sleep quality? InjuryPain 12 3,0000 1,34840 38925
How often do you have ~ No InjuryiPain 39 17436 101872 16313
DrObIeIT AleSRIo0? InjuryPain 12 22500 1,35680 39167
How many hours on No Injury/Pain 39 35641 1,11909 17920
average do you slesp
before a competition?1 : * :
week before the Injury/Pain 12 3,2500 1,42223 41056
compeatition. !
Rating on sleep beforea  No Injury/Pain 39 33333 1,30451 ,20889
competition, since 2018. s [l i - t1 | ) )
1 week before the I ain 12 3,0000 147710 42640
competition L : 5 -
How many hours on No Injury/Pain 39 40513 85682 13720
average do you sleep
after a competition? 1
week after the InjurylPain 12 4,0833 99620 28758
competition ‘ | |
Rating on sleep after a No Injury/Pain 39 40513 94448 15124
competition, since 2018. | | |
1 week before the InjuryPain 12 41667 1,26730 36584
competition Fydog ' ' '



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.

Levene's Test for Equality of

Vanances
F Sip ! af Sig (2-tadled)
How many hours on Equai vanances 2904 095 865 43 3N
average do you sleep? assumed
Equal vanances not T3 14635 AT
assumad
How many naps pet Equal vanances 001 881 138 49 890
week 0o you take? assumed
Equal vatlances not 14 19420 887
assumed
How Equal vanances 1,664 203 2281 49 027
satsfed/dissatisSed are assumed
you on your sieep qUall? o ot variances not 2087 16,167 053
assumed
How oftan do you have Equal vanances 3281 076 -1,390 43 AN
prottem slesping? assumad
Equal vanances not 1,194 15,016 251
assumad
How many hours on Equal varlances 1,908 A73 Je7 45 A28
average do you sieep assumed
before 3 competition? 1
week before the Equal variances not J01 15428 A4
compéttion assumed
How Equal varlances 1,664 ,203 2,281 4% 027
satisfed/dissatistied are  assumed
you on your sleep qually? o variances not 2087 16167 053
assumed
How often do you have Equal vanances 3281 076 1,390 49 amn
problem sleeping? assumed
Equai variances not 1,194 15016 25
assumed
How many hours on Equal vanances 1,909 173 J97 49 420
average do you sleep assumed
before 3 competition? 1
week bafore the Equal vatiances not 701 15428 A4
compettion assumed
Rating on sleep before a Equal vanances 1,338 253 751 49 A58
competition, since 2018 assumed
bt msigtony Equal variances not 702 16636 492
peiRon assumad
How many hours on Equal variantes JT69 385 - 109 48 914
average do you sleep assumed
after a compettion? 1
week after th Equal variances not <10 16,332 amn
compettion assumed
Rating on sleep after a Equalvanances 1,358 249 -3 4% 735
compattion, since 2018 assumed
$ WNSROTS e Equal variances not -201 14,955 78

competition

a!gumnd

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.

Group Statistics
Std. Error .

Shoulder N Mean Std. Deviation Mean

How many hours on No InjuryPain 37 2,7568 ,86299 14187
?
IPRI808.00.10U Megp Injury/Pain 14 22143 80178 21429
How many naps per No Injury/Pain 37 1,3784 79412 13055
2
week do you take InjuryPain 14 17143 91387 24424
How No Injurg/Pain 37 21892 1,19810 19697
satisfied/dissatisfied are
you on your sleep quality?  InjunyPain 14 26429 1,33631 35714
How oft2n do you have No Injury’Pain 37 1,8649 1,08429 17826
?

s InjuryfPain 14 18571 123146 32012
How many hours on No Injury/Pain 37 3,5046 1,18929 19552
average do you sleep
befors a competition? 1
week before the Injury’Pain 14 32143 118831 31759
competition
Rating on sleep before a No Injury/Pain 37 33514 1.39873 ,22995
competition, since 2018
1 week before the InjuryfPain 14 3,0000 117670 31449
competition
How many hours on No Injury/Pain 37 42432 83017 13648
average do you sleap |
after a competition? 1
week after the Injury/Pain 14 35714 85163 22761
compeétition
Rating on sleep after a No InjuryPain 37 41892 96718 15800
competition, since 2018
1 week before the InjurylPain 14 37857 112171 29979
competition

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.
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Levene's Test for Equality of

Variances
F Sig. t ar Sig. (2-tailed)
How many hours on Equal variances ,002 962 2,041 49 047
average do you sleep? assumed
Equal variances not 2111 25150 045
assumed
How many naps per Equal variances 2,443 125 -1,294 49 ,202
week do you take? assumed
Equal variances not 1,213 20874 239
assumed
How Equal variances 1,538 221 -1.170 49 248
satisfied/dissatisfied are  assumed
you on your sleep quality? Equal variances not 1112 21,396 2718
assumed
How often do you have Equal variances A24 518 022 49 ,983
problem sleeping? assumed
Equal variances not i3] 21,090 984
assumed
How many hours on Equal variances 134 J16 1,019 49 313
average do you sleep assumed
before a competition? 1
week before the Equal variances not 1,020 23502 318
competition. assumed
Rating on sleep before a Equal variances 2576 J15 B34 49 409
competition, since 2018 assumed
1 me"hl;z';"e the Equal variances not 802 27,752 375
L assumed
How many hours on Equal variances 031 861 2,561 49 014
average do you sleep assumed
after a competition? 1
week after the Equal variances not 2,531 22,957 018
competition assumed
Rating on sleep aner a Equal variances 089 755 1,273 48 208
~ competition, since 2018 assumed
1 week batare the Equal variances not 1189 20750 218

competition assumed

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.

Group Statistics
Std. Error

Knaa N Mean Std. Deviation Mean
How many hours on Mo InjuryiPain 39 27436 84470 A3606
average doyou sleep? . pain 12 21667 83485 24100
How many naps per No InjuryPain 39 14103 81815 A3101
WSk doyoumin? InjuryPain 12 1,667 88763 25624
How Mo InjuryiPain 39 21745 116691 JB6AS
salisfied/dissatisfied are
you on your sleep quality? InjurgPain 12 2,7500 1,42223 41056
How ofteén do you have Mo InjuryiPain 39 1,8205 1,07282 J7180
problem sle&ping? InjurgPain 12 2,0000 1,27920 38927
How many hours on Mo InjuryiPain 39 3,5897 1,14059 8264
average do you sleep
before a competition? 1
week before the InjuryPain 12 31667 133112 ,38599
competition.
Rating on sleep before a Mo InjurylPain 39 3,3077 1,37943 22089
competition, since 2018,
1 week before the

InjuryPain 12 3,0833 1,24011 357499
competition O
How many hours on Mo InjuryiPain 39 41785 85446 13682
average do you sleep
after a compefition? 1
week after the InjurgPain 12 36667 JBBTE3 25624
competition
Rating on sleep after a Mo InjuryiPain 39 4,2051 89382 14313
competition, sinca 2018.
1 week before the i i

InjurgPain 12 36667 1,30268 37605
competition MLAwT

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.

Levene's Testfor Equality of

Variances
F Sig t df Sig. (2-tailed)
How many hours on Equal variances 015 902 2,065 49 044
average do you sleep? assumed
Equal variances not 2,085 18,583 051
assumed
How many naps per Equal variances 1,025 A6 =93 49 356
week do you take? assumed
Equal variances not -89 17,163 385
assumed
How Equal variances 1,921 A72 -1,406 49 166
fied/d tisfied are d
you onyour sleep quality? e ..o variances not 4,265 15832 224
assumed
How often do you have Equal variances 510 AT78 -,484 49 630
problem sleeping? assumed
Equal variances not - 441 16,060 665
assumed
How many hours on Equal variances 169 682 1,079 49 286
average do you sleep assumed
before a competition? 1 -
week before the Equal variances not 991 16,241 336
competition assumed
“"Rating on sleep before a Equal variances 1,075 305 504 49 617
competition, since 2018. assumed
:0\::8:“::1':& the Equal variances not 533 20,126 600
P assumed
How many hours on Equal variances 213 G647 1,802 45 078
average do you sleep assumed
after a competition? 1 -
week after the Equal variances not 1,765 17,749 095
competition assumed
Rating on sleep after a Equal variances T 081 1,631 44 108
competition, since 2018. assumed
DTS IO Equal variances not 1338 14,331 202

competition

assumed

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.

Group Statistics
Std. Error
Hip N Mean Std. Deviation Mean

How many hours on No InjuryfPain 46 26957 86589 12767
average doyousieep?  \urePain 5 18000 44721 20000
How many naps per No InjuryPain 46 14130 77678 11453
Waok & you Take? InjuryPain 5 20000 122474 54772
How No InjuryPain 46 2,239 1.21445 17906
satisfled/dissatisfied are
You on your sleep quality? InjuryfPain 5 3,0000 141421 63246
How often do you have No InjuryPain 46 1,739 1,02056 15047
Protiem Slesping? InjuryPain 5 30000 141421 63246
How many hours on No InjuryPain 46 34783 1,20626 17785
average do you sleep
before a competition? 1
week before the InjuryPain 5 36000 114018 50990
competition
Rating on sleap before a No InjuryPain 46 33261 1.31748 19425
compatition, since 2018,
1 week before the ain 5 26000 151658 67823
compatition st = i ;
How many hours on No InjuryPain 46 4,1304 88465 13043
average do you sleep
afer a competition? 1
week after the InjuryPain 5 34000 54772 24495
competition
Rating on sleep after a No InjuryPain 46 41087 99384 14655
competition, since 2018.
1 week before the

ain 5 3,8000 1,30384 58310
competition ol

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.

Levena's Test for Equality of
variances

Sig 1 df Sig. (2-tailed)
How many hours on Equal variances 2445 A 2,265 49 028
average do you sleep? assumed
Equal variances not 3775 7,809 006
assumed
How many naps per Equal variances 619 435 -1515 49 36
week do you taka? assumed
Equal variances not -1,049 4,357 349
assumed
How Equal variances 7s 543 -1,312 49 96
satisfied/dissatisfied are assumed
3 e ?
you on your sleep quality Equal variances not -1,158 4 664 303
assumead
How often do you have Equal variances 1,933 171 -2,530 43 015 !
problem slzeping? assumead
i
Equal variances not -1,939 4 464 n7
assumed !
How many hours on Equal variances 166 686 -215 49 830
average do you sleep assumed
before a competition? 1
week before the Equal variances not -225 5.026 B3
competition assumed
Rating on sleap bafore a Equal variances 000 a5 1,158 49 254
competition, since 2018 assumed
1 :;‘;-:-_l-.llt'--':f:nr-:- the Equal variances not 1,029 4680 354
COmpaLeo assumead
How many hours on Equal variances 393 533 1,799 49 078
average do you sleep assumed
after a competition? 1
week afer the Equal variances not 2,632 6,543 036
competition assumed
Rating on sleep after a Equal variances 852 361 641 49 525
competition, since 2018 assumed
1 week befora the Equal variances not 513 4520 632

competition assumed

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

Group Statistics
Std. Error

Thoracic (brostrygg) Mean Sid. Deviation Mean
How many hours on Mo InjuryiPain 46 2,6304 LB7835 12951
average doyou sleep? ., nipain 5 24000 89443 40000
How many naps per Mo InjuryiPain 46 1,4565 ,B3550 12319

?

VRN T8 013 B ¢ Injury/pain 51,6000 89443 40000
How Mo InjuryPain 46 2,3261 1,26587 18664
satisfied/dissatisfied are
YOU On your slgap uua"‘""’ IHjUI"prBIn 5 2.200!:' 1.u 9545 .43990
How often do you have No InjuryiPain 46 1,8696 110772 16333
il Injuryfpain 5 18000 1,30384 58310
How many hours on No InjuryPain 46 34783 1,14967 16951
average do you sleep
before a competition? 1
week before the Injuryfpain 5 3,6000 1,67332 14833
competition.
Rating on sleep before a Mo InjuryiPain 46 3,3043 1,36414 20113
competition, since 2018.
1 week before the ; i

Injurypain 5 2,8000 1,09545 48980
competition jundp
How many hours on Mo InjuryiFain 46 41304 ,B5916 12668
average do you sleep
after a competition? 1 .
week after the Injuryfpain 5 3,4000 JBG443 LA40000
competiion
Rating on sleep after a Mo InjuryiPain 46 41957 93380 13768
competition, since 2018,
1 week before the Injuryfpain §  3,0000 1,22474 54772

competition

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.

t df Sig. (2-tailed)
How many hours on Equal variances 000 993 556 49 581
average do you sleep? assumed
Equal variances not 548 4,878 608
assumed
How many naps per Equal variances 076 784 -363 49 719
week do you take? assumed
Equal variances not -,343 4791 T46
assumed
How Equal variances 1,840 RED 214 49 832
satisfiedidissatisfied are assumed
?
youonyoursieep quality? g, 5 variances not 241 5,236 819
assumed
How often do you have Equal variances 080 J79 A3 49 B96
problem sleeping? assumed
Equal variances not A15 4,650 913
assumed
How many hours on Equal variances 1,126 294 =215 49 830
average do you sleep assumed
before a competition? 1 -
week before the Equal variances not -159 4,420 881
competition. assumed
Rating on sleep before a Equal variances 2,204 44 787 49 429
competition, since 2018. assumed
1 0“:9;;’;’:”"‘9 Equal variances not 952 5,448 381
pe assumed
How many hours on Equal variances 078 781 1,799 49 078
average do you sleep assumed
after a competition? 1 -
week after the Equal variances not 1,741 4,838 144
competition assumed
Rating on sleep after a Equal variances 014 906 2,643 49 01
competition, since 2018 assumed
s Kuaa e Equal variances not 2,117 4520 094

competition

assumed

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.

Group Statistics
Std. Error
lumbar N Mean Std. Deviation Mean
How often do you feel No InjuryPain 39 2,3333 J3T4T7 11809
stressed in your everyday
Iifa? InjuryfPain 12 291867 90034 ,25990
How often do you get Mo InjuryiPain 39 1,8462 J4475 11926
vpssi? Injury/Pain 12 24167 66856 119300
How often do you usually No InjuryiPain 39 2,2308 93080 14905
feal exhausted or tired,
et InjuryPain 12 25833 99620 28758
enough?
How often do you get Mo InjuryiPain 39 20513 19302 12688
stressed out before a
competition InjuryiPain 12 2,5833 116450 33616
How often do you feel Mo Injury'Pain 39 2,8462 4475 11926
i dendd InjuryiPain 12 26667 88763 25624
How often have you been  No Injury/Pain 39 30513 79302 12698
able to control irritations
in your everyday life? InjuryiPain 12 2,7500 75378 21760
How often have you been No Injury/Pain 38 1,0487 12361 1587
angry because of events
that were beyond your Injury/Pain 12 2,0833 66856 18300
control?
How often have you felt No Injury/Pain 39 21026 71800 14497
that you couldnt handle
:"?’Wm'"ﬂ thatyouhadto ynjyryPain 12 2,667 83485 24100
0
How often have you felt No InjuryfPain 39 3,3077 61361 00826
that things have gona
your way? InjuryiPain 12 2,7500 75378 21760

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.

Independent Samples Test

Levene's Testfor Equality of

Varlances
F Sig t df Sig. (2-talled)
How often do you feel Equal variances 1,430 237 2,274 49 027
stressed in your everyday assumed
Ife?
i Equal variances not -2,043 15815 058
assumed
How often do you get Equal variances 018 895 -2,373 49 022
upset? assumed
Equal variances not <2515 20,153 021
assumed
How often do you usually Equal variances 129 a1 -1,129 49 264
feel exhausted or tired, assumead
'_'::1"" ”,ff" have siept Equal variances not -1,088 17,341 291
il assumead
How oftan do you get Equal varlances 5,230 027 -1.811 49 076
stressed out before a assumed
compatiion Equal variances not -1,481 14,279 160
assumead
How oftan do you feel Equal varlances 1,958 168 698 49 489
energetic? assumed
Equal varlances not 635 16,063 534
assumed
How often have you been Equal variances 003 960 1,164 49 250
able to control irritations assumed
da ?
inyour everyday iife Equal variances not 1,196 19,126 246
assumead
How often have you been Equal variances 239 627 - 573 49 569
angry because of events assumed
ml‘;"l",'," SRyonsyoul Equal varlances not 598 19,621 557
gopee assumed
How often have you falt Equal variances A79 674 260 49 796
that you couldnY handle assumed
:;;';M'""" thatyouhadto .51 varlances not 240 16,332 813
assumad
How oftan have you felt Equal variances 799 376 2,608 49 012
that things have gone assumed
ay?
ety Equal variances not 2,336 15754 033

assumed

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.

Group Statistics
Std. Error

Shoulder N Mean Std. Deviation Mean
How often do you feel Mo InjuryPain r 2,2973 Jom7a 11537
stressed in your everyday
lifa? Injury/Pain 14 2,8286 91687 24505
How often do you get No InjuryPain a7 2,0000 74536 12254
Lidt InjuryiPain 14 19286 82874 22149
How often do you usually Mo Injury/Pain 37 2,2432 95468 15685
feel exhausted or tired,
even If you have slept InjuryiPain 14 25000 94054 25137
enough?
How often do you get No InjuryfPain 37 21622 86646 14244
stressed out before a
competition InjuryiPain 14 22143 1,05090 28087
How often do you feel No InjuryfPain 37 29189 82927 13633
energetic? ) )

InjuryiPain 14 2,5000 51887 13868
How often have you been  No InjuryiPain a7 3,0000 TB174 12852
able to control irmtations
in your evaryday lifa? Ir‘Lium"Pair‘l 14 29286 82874 22149
How often have you been Mo Injury/Pain 37 1,9730 JGB664 11288
angry because of events
that were beyond your InjuryiPain 14 2,0000 78446 20966
control?
How often have you felt Mo InjuryfPain r 2,0541 66441 10823
that you couldnt handle
:;?JW'“U thatyou hadto  ynjyryipain 14 2,2857 91387 24424
How often have you felt Mo InjuryPain ar 3,2432 6B335 11234
that things have gone . .
your way? InjuryiPain 14 30000 67937 A8157

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.
Independent Samples Test

Levene's Test for Equality of

Variances
F Sig 1 df Sig. (2-tailed)
How often do you feal Equal variances 3338 074 -2631 49 011
stressed inyour everyday  assumed
o lie? Equal variances not -2,331 19,064 031
assumed
How oft2n do you get Equal variances 1,110 297 296 49 768
upset? assumed
Equal variances not 282 21,450 J81.
assumed |
* How often do you usually Equal variances 000 o84 -, 860 49 394
feel exhausted or tired, assumed
even if you have slept
Equal variances not - 866 23,805 385
el a:sumea
How often do you get Equal variances 838 364 -181 49 857
stressed out before a assumed
A Equal variances not - 166 20,068 870
assumed
How often do you feel Equal variances 1,230 273 1,758 48 085
ene:gell:‘) assumed
Equal variances not 2,154 37,592 038
assumed | | | |
How often have you been  Equal variances 20m JG56 287 49 76
able to control imitations assumed
Lo A Equal variances not 279 22314 783
assumed
How often have you been  Equal variances 395 532 -1 49 904
angry because of events  assumed
'“T_::Tf [ I Equal variances not 114 20993 a1
L= assumad
How often have you falt Equal variances 2233 42 -,999 49 A23 i
" thatyou couldn handle assumad
Z"‘Zm"'"g thatyouhadto e o variances not .866 18,453 298
L, assumad
How often have you felt Equal variances 1,275 264 1,136 49 261
thatthings have gone assumed
G Equal variances not 1139 23609 266
assumad

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.
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Table 24. Knee injury and stress

Group Statistics
Std. Error
Knee N Mean Std. Deviation Mean
How often do you feel No InjuryPain 39 2,3846 81484 13048
stressed in your everyday
Iife? Injury/Pain 12 2,7500 75378 21760
How often do you get No Injury/iPain g 2,0256 81069 112981
Baseie Injury/Pain 12 18333 57735 16667
How often do you usually No Injury/Pain 39 2,2564 96567 15463
feal exhausted or tired,
even if you have slept InjurylPain 12 25000 90453 26112
enough?
How often do you get No Injury/Pain 39 2,2051 89382 14313
stressed out before a
competition InjuryPain 12 2,0833 ,99620 ,28758
How often do you feel No InjuryiPain 39 28718 83286 13336
?
aligax InjuryiPain 12 25833 51493 14865
How often have you been  No Injury/Pain 39 2,9487 79302 12698
able to control irritations
in your everyday life? Injury/Pain 12 3,0833 79296 ,22891
How often have you been  No Injury/Pain 39 2,0256 74294 11897
angry because of events
that were beyond your InjuryPain 12 18333 57735 16667
control?
How often have you felt No Injury/Pain 39 21026 75376 12070
that you couldnt handle
Z:e?'w“"ﬂ thatyouhadto njyrpain 12 21667 T1774 20719
How often have you feit No Injury/Pain kL] 3,2051 65612 10506
that things have gona
your way? InjuryiPain 12 3,0833 79296 ,22891

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.

Knee N Mean Std. Deviation Mean
How often do you feel No Injury/Pain 39 2,3846 81484 13048
stressed inyour everyday ————
life? Injury/Pain 12 2,7500 75378 ,21760
How often do you get No Injury/Pain 39 2,0256 81069 12981

5 el bt L | |

upsst? Injury/Pain 12 18333 57735 16667
How often do you usually No Injury/Pain 39 2,2564 96567 15463
feel exhausted or tired,
LA TR Injury/Pain 12 2,5000 90453 26112
enough?
How often do you get No Injury/Pain 39 2,2051 89382 14313
stressed out before a - :
competition Injury/Pain 12 2,0833 ,99620 ,28758
How often do you feel No Injury/Pain 39 2,8718 83286 13336
energetic? ) .

Injury/Pain 12 2,5833 51493 14865
How often have you been  No Injury/Pain 39 2,9487 ,79302 12698
able to control irritations
in your everyday life? Injury/Pain 12 3,0833 79296 ,22891
How often have you been  No Injury/Pain 39 2,0256 74294 11897
angry because of events
G (T e Injury/Pain 12 18333 57735 16667
control?
How often have you felt No Injury/Pain 39 2,1026 15376 12070
thatyou couldn't handle
3‘;?}”‘“'"9 thatyouhadto  ynjyrypain 12 21667 1774 20719
How often have you felt No Injury/Pain 39 3,2051 65612 10506
that things have gone
your way? Injury/Pain 12 3,0833 79296 ,22891

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.

F Sig 1 df Sig. (2-tailed)

How often dao you feel Equal variances oo aar -2,204 49 032
stressed in your everyday assumed

Ie? Equal variances mot -2,067 4775 096
assumed

How oftan do you get Equal variances RET 04 -1,307 49 a7
upset? assumed

Equal variances not -1,722 5888 137
assumed

How often do you usually Equal variances 2344 132 -1,738 49 .0ag
feel exhausted or fired, assumed

oL Equal variances not 2,20 5693 072
B E assumed

How often do you get Equal variances 03 JB61 =1,640 49 07
stressed outbefore a assumed

competition Equal variances not -1,365 4572 236
assumed

How often do you fesl Equal variances 1,802 186 1,880 49 J0BB
energetic? assumed

Equal variances not 2,904 6,995 023
assumed

How often have you been Equal variances 064 B 1,773 49 082
able to control imitations assumed

inyour everyday lifa? Equal variances not 1,549 4,648 186
assumed

How often have you bean  Equal variances 052 B21 -1,412 49 64
angry because of events assumed

Lzﬁlzféehemﬂdmur Equal variances not 1,746 5587 135
' assumed

How often have you felt Equal variances 2,855 ,0a7 - Bag 49 aT4
that you couldn't handlz assumed

svenning INatyou hadlo  gqual variances not 602 4,328 577
' assumed

How often have you feit Equalvariancas ] 407 603 49 549
that things have gona assumed

Ll Equal variances not 588 4,858 582

assumed

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.
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Table 27. Thoracic injury and stress

Group Statistics
Std. Error
Thoracic (bréstrygg) N Mean Std. Deviation Mean

How often do you feel No Injury/Pain 46 24130 ,80488 11867

stressed in your everyday

lite? Injury/pain 5 3,0000 70711 31623

How often do you get No Injury/Pain 46 1,9783 77428 11416

i) Injuryfpain 5 20000 70711 31623

How often do you usually  No Injury/Pain 46 2,3043 ,93973 ,13856

feel exhausted or tired,

even if you have slept Injury/pain 5 24000 1,14018 50990

enough?

How often do you get No Injury/Pain 46 21304 93354 13764

stressed out before a

compeatition Injury/pain 5 2,6000 54772 ,24495
- How often do you feel No Injury/Pain 46 2,8261 79734 1756 -

energetic? :

Injury/pain 5 2,6000 54772 24495 ,

How often have you been  No Injury/Pain 46 29348 ,80006 11796 '

able to control irritations

in your everyday life? Injury/pain 5 3,4000 54772 24495

How often have you been  No Injury/Pain 46 2,0000 69921 10309

angry bacause of events

that were beyond your Injurylpain 5  1,8000 83666 37417

control?

How often have you feit No Injury/Pain 46 21522 75916 11193
. thatyou couldn handle

::?;Y"“"O thatyou hadto  niyripain 5  1,8000 44721 ,20000

How often have you felt No Injury/Pain 46 31522 66558 ,09813

that things have gone . :

your way? Injury/pain 5 3,4000 89443 ,40000

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

F Sig t df Sig. (2-tailed)

How often do you feel Equal variances 1642 206 -1,563 49 A24
stressed inyour everyday  assumed

2

life? Equal variances not -1,738 5197 a4
assumed

How often do you get Equal variances 366 548 -, 060 49 852
upset? assumed

Equal variances not -, 065 5103 951
assumed

How often do you usually  Equal variances 40 710 =212 49 B33
feel exhausted or tired, assumed

o it Equal variances not 181 4610 864
snough? assumed

How often do you get Equal variances 1,075 305 -1,098 49 278
stressed out bafore a assumed

competiion Equal variances not 1,671 6,864 139
assumed

How often do you feel Equal variances 746 392 616 49 541
energetic? assumed

Equal variances not 832 6,027 A37
assumed

How often have you been  Equal variances 682 M3 -1,263 49 213
able to control imitations assumed

in'your everyday life? Equal variances not -1,711 6,042 138
assumed

How often have you baen Equal variances 682 413 -1,263 49 213
able to control irritations assumed

e Equal variances not 1,71 6,042 138
assumed

How often have you been Equal variances 473 495 597 439 553
angry because of events assumed

Tatsrs beyond your Equal variances not 515 4628 630
assumed

How often have you flt Equal variances 1,167 285 1,013 49 J16
that you couldn't handle assumed

:\"?Fﬂ‘"'”"g thatyou had to Equal variances not 1,537 6,839 69
. assumed

How often have you felt Equal variances 1,108 288 -, 766 49 A47
that things have gone assumed

Ly Equal variances not -602 4,495 576

acenman

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 pa denna enkat ar valdigt betydelsefullt for denna forskning. Det
ar darfor valdigt viktigt att du svarar sanningsenligt och sa utférligt som mojligt.
Jag ar otroligt tacksam for att du valjer att delta och svara pa enkaten.

Enkéaten tar ca 15-20 min att besvara.
*Obligatorisk

Har du last igenom informationsbrevet? *
Ja
Nej

1. Alder *
Ditt svar

2. Kon *
Man
Kvinna
Annat

3. Vilken viktklass tavlar du i? *

2 ke

Ditt svar

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

5. Tranar du styrkelyft regelbundet (minst 1ggr/vecka) sedan 20187 *
Ja
Nej

6. Om nej, varfor tranar du inte langre styrkelyft?

Ditt svar
i
L o

7. Hur manga ar har du tranat styrkelyft? *

Ditt svar
8. Hur manga ar har du tavlat i styrkelyft? *
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Ditt svar
9. Hur manga tavlingar deltog du lokalt i styrkelyft sedan 2018? Antal
tavlingar inom klubben i Sverige *

9
=
%)
<
Q

10. Hur manga tavlingar deltog du nationellt i styrkelyft sedan 2018?
Antal tavlingar runt om i Sverige *

)
=
m
<
8

11. Hur manga tavlingar deltog du internationellt i styrkelyft sedan
20187? Antal tavlingar utanfor Sverige *

O
=
%)
<
Q

12. Hur manga ganger i veckan tranar du styrkelyft? Antal ganger *

)
=
m
<
e

13. Hur manga timmar i veckan tranar du styrkelyft? Antal timmar *

O
=
%)
<
Q

14. Hur manga ganger i veckan tranar du knaboj? Antal ganger *

)
=
7
<
)

15. Hur manga ganger i veckan tranar du bankpress? Antal ganger *

O
=
%)
<
Q

16. Hur manga ganger i veckan tranar du marklyft? Antal ganger *

)
=
7
<
)

17. Anvander du komplementdvningar i din styrkelyftstraning? Till

exempel Benspark, bicepscurls etc. *
Ja
Nej

18. Vilka komplementdvningar tranar du utéver knaboj? *

Ditt svar

=]
2|

i
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19. Vilka komplementdvningar tranar du utdver bankpress? *
Ditt svar

q [ 3

20. Vilka komplementdvningar tranar du utéver marklyft? *
Ditt svar

~|
| »

21. Vilka andra komplementévningar anvander du dig utéver de du har

namnt? *

Ditt svar

q »

22. Byter du komplementdvningar innan en tavling? *
Ja
Nej

23. Byter du komplementdvningar efter en tavling? *
Ja
Nej

24. Om du byter komplementovningar, vilka dvningar byter du till och

varfor?

Ditt svar

i 3 ‘

25. Vilken traningsintensitet ligger du pa 1 manad innan en tavling?
Exempelvis 80% av 1 RM *

Ditt svar

i 3 ‘

26. Vilken traningsintensitet ligger du under 1 manad efter en avslutad
tavling? Exempelvis 50% av 1 RM *
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Ditt svar

[ | 2|
27. Har du besvar av skada/smarttillstand som hammar dig i din
styrkelyftstréaning sedan 2018? Om du inte har varit skadad sedan

2018, scrolla ned till fraga 1 kring fysisk aktivitet pa fritiden. *
Ja
Nej

28. Vilken/vilka delar av kroppen har du besvar av skada/smarttillstand
som hammar dig i din styrkelyftstraning sedan 20182 Titta pa bilden
nedan om du &r oséker pa vilket omrade av kroppen som du har
skada/smarttillstand i

Huvud
Nacke
Brostrygg
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Brost
Axel
Overarm
Underarm
Armbage
Handled
Landrygg
Mage
Hoft

Lar

Kna
Underben
Fot

29. Har du sedan 2018, helt eller delvis avstatt traningstillfallen pa

grund av skada/smarta?
Ja
Nej

30. Har du sedan 2018, helt eller delvis avstatt fran tavling pa grund

av skada/smarta?
Ja
Nej

31. For hur lange sedan borjade skadan/skadorna/besvaren att
hamma din traning/tavling? Ange i antal manader. Om du har flera
skador, skriv da tidsperiod for varje skada.

Ditt svar
i
L o

32. Vad for 6vning/ar gjorde du nar du skadade dig? Till exempel Jag
skadade mig nar jag tranade bankpress

Ditt svar
i
L o

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

34. Ar du pé grund av din skada/besvar tvungen att delvis sta dver

traning av knébdj, bankpress eller marklyft?
Ja
Nej

35. Om ja, Vilka delgrenar har du mest besvar att utféra?
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Knaboj
Bankpress
Marklyft

36. Vid vilken aktivitet uppstod skadan/Besvaren? | samband med...
Tréaning av knaboj innan tavling

Tréaning av bankpress innan tavling

Traning av marklyft innan tavling

Knéboj vid tavling

Bankpress vid tavling

Marklyft vid tavling

Traning av knabhoj efter tavling

Traning av bankpress efter tavling

Traning av marklyft efter tavling

37. Har skadan/besvaren tvingat dig att andra nagot i din traning for

att mojliggora fortsatt traning?
Ja

Nej

38. Om ja, vad har du andrat?
Ditt svar

Dol

[ |

39. Vad tror du sjalv att dina besvar beror pa?
Ditt svar

min

< |
40. Vad gor du sjalv for att minska dina besvar?
Ditt svar

min

[ |

Fragor om fysisk aktivitet pa fritiden.

Jag kommer att frdga dig om hur 1&ng tid du 4gnade dig at mild, mattlig och hdg intensitet
fysisk aktivitet pa fritiden under 2018-2019. Forsok reflektera hur din fysiska aktivitet pa
fritiden sag ut.

Fysisk aktivitet pa fritiden kan till exempel vara jogga, spela innebandy, yoga och ta
hunden for en promenad (n6dvandiga fysiska aktiviteter som fysioterapi, handla pa
livsmedelsbutiker, g& upp eller ned i trappor betraktas inte som fysisk aktivitet pa fritiden).
Se intensitetsdiagrammet for beskrivningar av hur mild, méttlig och hog intensitet skall
kanns.

Intensitetdiagrammet
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Lag intensitet
Inkluderar aktiviteter som kdnns inget anstringande alls.

Mild intensitet

Inkluderar fysiska aktiviteter som kréiver litt anstraningsniva. Du kénner som du arbetar lite
anstringande men totalt sett kiinns anstriningsnivan litt och du kan arbeta &ver en lingre tid
utan att bli trott. Andningen 4r normal eller lite snabbare 4n normalt.

Kroppen ér lite varm men avslappnad, du dr alert men det kréivs ingen storre koncentration pa
aktiviteten.

Mattlig intensitet

Inkluderar fysiska aktiviteter som kriver en fysisk anstringning. Du kénner som du arbetar
nagot anstringande men du borde kiinna dig du kan fortsiitta aktiviteten under en viss tid
innan du blir trétt. Andningen dr nagot hardare och nagot snabbare #n normalt.

Kroppen kénns varm och lite svettig, aktiviteten kréver en viss koncentration.

Fysisk aktivitet pa fritiden med mild intensitet kraver mycket latt fysisk
anstrangning; aktiviteter med mild intensitet far dig att kanna att du
arbetar lite, men du kan fortsatta aktiviteten en langre tid utan att bli
trott

1. Innan en tavling sedan 2018, hur manga dagar i veckan hade du en
mild intensitet pa din fysiska aktivitet pa fritiden? Ange antal dagar. *

Ditt svar
2. Pa dem dagarna, hur manga minuter varade den fysiska
aktiviteten? *

Akl

Ditt svar

Fysisk aktivitet pa fritiden med mattlig intensitet kraver mattlig fysisk
anstrangning; aktiviteter med mattlig intensitet far dig att kanna att du
arbetar nagot anstrangande, men du kan fortsatta aktiviteten under en
stund utan att bli trott.

3. Innan en tavling sedan 2018, hur manga dagar i veckan hade du en
mattlig intensitet pa din fysiska aktivitet pa fritiden? *

Ditt svar

4. Pa dem dagarna, hur manga minuter varade den fysiska
aktiviteten? *
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Ditt svar

Fysisk aktivitet pa fritiden med hog intensitet kraver mycket fysisk
anstrangning; aktiviteter med hog intensitet far dig att kanna att du
arbetar valdigt anstrangande, du kan inte utféra dessa aktiviteter
under en langre tid utan att bli trott. Dessa aktiviteter kan majligtvis
vara utmattande.

5. Innan en tavling sedan 2018, hur manga dagar i veckan hade du en
hog intensitet pa din fysiska aktivitet pa fritiden? *

Ditt svar
6. Pa dem dagarna, hur manga minuter varade den aktiviteten? *

Ditt svar

7. Forandrades din fysiska aktivitet pa fritiden efter en tavling? *
Ja

Nej

Vet inte

8. Om ja, vad forandrade du kring din fysiska aktivitet pa fritiden?
Exempelvis, Jag minskade fran en hog intensitet till en mild intensitet.
Fran 4 dagar till 2 dagar i veckan, 50 min.

Ditt svar
i
e o

Somn
Foljande fragor beror dina somnvanor. Vanligen valj det alternativ som du tror
representerar dina typiska somnvanor under 2018-2019.

1. Hur manga timmar i genomsnitt sover du? *
5-6 timmar sémn

6-7 timmar sémn

7-8 timmar sémn

8-9 timmar sémn

fler an 9 timmar s6émn

2. Hur manga tupplurar per vecka tar du? *
Inga

en eller tva tupplurar i veckan

tva eller tre tupplurar i veckan

mellan fem och sju tupplurar i veckan

3. Hur nojd / missnojd ar du med kvaliteten pa din somn? *
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Valdigt nojd

Nagorlunda nojd

Varken nojd eller missnojd
Nagorlunda missngjd
Valdigt missnojd

4. Hur ofta har du problem med att sova? *
Aldrig

en eller tva ganger i veckan

tva eller tre ganger i veckan

tre eller fyra ganger i veckan

Mellan fem till sju ganger i veckan

5. Upplever du somnstdrningar nar du reser infér en tavling? *
Ja

Nej

Vet inte

6. Hur manga timmar i genomsnitt sover du infor en tavling? 1 vecka

innan tavling. *

5 eller farre 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 sdbmn innan en tavling, sedan 2018? 1

vecka innan tavling *
Ditt svar

[ | ]

8. Hur manga timmar i genomsnitt sover du efter en tavling? 1 vecka

efter tavling. *

5 eller farre 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 somn efter en tavling, sedan 2018? 1

vecka efter tavling *
Ditt svar
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Stress

Stress ar den kénsla som kommer om du kanner att du har fér mycket att géra och for lite
tid, eller nar du har fér hoga krav och forvantningar p& dig. Som att du inte far tiden att
racka till for allt som ska goras i skolan eller pa jobbet, samtidigt som du till exempel vill
hinna trana, traffa kompisar, vara med familjen och hinna med olika fritidsaktiviteter.

Fragorna i denna skala kommer handla om dina kanslor och tankar sedan 2018. Ange hur
ofta du kande eller tankte pa ett visst satt.

1. Hur ofta ké&nner du dig stressad i din vardag? *

Aldrig
1
2
3
4
Mycket ofta
2. Hur ofta brukar du bli upprérd? *
Aldrig
1
2
3
4
Mycket ofta

3. Hur ofta brukar du kénna dig utmattad eller trétt, &ven om du har
sovit tillrackligt? *

Aldrig
1
2
3
4
Mycket ofta
4. Hur ofta blir du stressad innan en tavling? *
Aldrig
1
2
3
4
Mycket ofta
5. Hur ofta kanner 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 pa grund av handelser som var utanfor
din kontroll? *

Aldrig
1
2
3
4
Mycket ofta
8. Hur ofta har du kant att du inte kunnat hanterat allt som du maste
gora? *
Aldrig
1
2
3
4
Mycket ofta
9. Hur ofta har du kant att saker och ting gatt din vag? *
Aldrig
1
2
3
4
Mycket ofta
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Mittuniversitetet

MID SWEDEN UNIVERSITY

Appendix 3

Forfragan om att delta i en studie om skador inom styrkelyft innan en
tavling och efter en tavling

Hej! Mitt namn &r Sebastian Zelic och studerar pa Mittuniversitet i Ostersund,
pa magisterprogrammet inom idrottsvetenskap. Jag haller dven pa med
styrkelyft och darfor blev jag intresserad utav att skriva en D-uppsats gallande
skador inom styrkelyft.

Syftet med studien &r att beskriva prevalensen av skador inom styrkelyft innan
en tavling och efter en tavling och om livsstilsfaktorer (stress, somn och fysisk

aktivitet pa fritiden) ar associerat med uppkomst av skador.

| mejlet utskickat har ni en enkat som ér tillganglig for er. Enkaten bestar av 65
fragor och kommer vara tillganglig fran och med 2020-01-24 till och med
2020-02-03.

Besvara och las igenom alla fragor noggrant. Svara sa sanningsenligt som

mojligt. Enkéaten tar ca 15-20 min att besvara.

Redovisningen av resultatet kommer att ske pa gruppniva och ingen individ
kommer att kunna identifieras. Resultatet kommer att presenteras i form av en
skriftlig form av ett examensarbete. Nar examensarbetet ar fardigt och godkant
kommer det att finnas i en databas vid Mittuniversitet i Ostersund som heter
DiVA. Den information Du lamnat i enkéaterna kommer att forstoras da
examensarbete &r godként.

Deltagandet ar helt frivilligt och Du kan nar som helst avbryta din medverkan
utan narmare motivering.

Jag/vi fragar harmed om Du vill delta i denna studie.

Ansvariga for studien &r Sebastian Zelic och Kyle Lee.

Har Du fragor om studien ar Du valkommen att hora av dig till nagon av oss

Sebastian Zelic Kyle Lee
Student Handledare
Mail: Seze1900@miun.student.se Mail: Kyle.lee@miun.se

62



