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Introduction  
Basketball has one of the highest injury rates among team sports, however, published 
data investigating basketball-related musculoskeletal injuries (BRMIs) in professional 
players in Brazil are limited. The purpose of this study was to investigate the clinical 
incidence, rate, location, type(s), severity, and nature of BRMIs in Brazilian professional 
basketball players, and to quantify their impact on sports performance. 

Study Design   
Prospective cohort study. 

Methods  
Athletes over 18 years old who were registered and active in the professional category of 
each participating team that signed the Consent Form were included in this study. Over 
the course of 22 weeks the Team’s Physical Therapist collected data weekly through an 
online questionnaire. The Orchard Sports Injury Classification System (OSICS) was used 
to provide anatomical and diagnostic classification of BRMIs and the injury severity was 
evaluated using the Oslo Sports Trauma Research Center questionnaire (OSTRC) score. 
Qualitative variables were represented by frequency and proportions, and quantitative 
variables by mean and standard deviation. 

Results  
A total of 103 athletes with a mean age of 28.8 years +/- 5.4 years reported 164 BRMI’s 
with a clinical injury incidence of 1.6 over the 22-week study. Of these, 122 (74.4%) 
occurred in the lower limbs and 22 (13.4%) in the upper limbs. The BRMI rate was 5.1 
injuries per 1,000 hours/practice and 79.6 injuries per 1,000 hours/game. The knee was 
the most affected area (19.5%), followed by hip/groin (15.2%). Muscle injuries were the 
most frequent (33.5%) and the most severe (4070 points OSTRC). 

Conclusion  
These findings show the importance of implementing injury monitoring measures in 
basketball using a standardized, low-cost and easy-to-use questionnaire to monitor the 
impact of BRMIs on practice and game performance. 

Level of Evidence    
3b (Epidemiology) 
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INTRODUCTION 

Basketball has one of the highest injury rates among team 
sports.1,2 Professional basketball players tend to have a 
higher injury rate compared to players at other levels.3,4 

The incidence of BRMIs is estimated to be between 10.8 to 
19.1 injuries per 1000 hours of athletic exposure in profes
sionals,5,6 with the lower limbs being the most affected re
gion, accounting for 64.7% of injuries, followed by injuries 
to the trunk/spine (12.9%), and upper limbs accounting for 
12.2%.7 A recent systematic review indicates that the most 
common orthopedic injuries that occur in the National Bas
ketball Association (NBA) were hand fractures (3.5 to 5.5/
year), lower limb stress fractures (4.8/year), meniscal in
juries (2.3 to 3.3/year), and anterior cruciate ligament in
juries (1.5 to 2.6/year).8 

Studies have been conducted to identify the most com
mon BRMIs among basketball players.7,8 However, hetero
geneity in injury definitions, classification methods, and 
study populations does not provide clear direction regard
ing the most common BRMIs, nor their functional conse
quences. Investigating sports injuries is valuable to confirm 
and/or formulate hypotheses about the injury mecha
nism(s) which may help to guide coaches, healthcare pro
fessionals, and researchers to direct resources regarding 
development of specific prevention and intervention strate
gies to decrease both the incidence and severity of these in
juries.2 Therefore, the purpose of this study was to investi
gate the clinical incidence, rate, location, type(s), severity, 
and nature of BRMIs in Brazilian professional basketball 
players, and to quantify their impact on sports perfor
mance. 

METHODS 

STUDY DESIGN 

An observational cohort study, with an epidemiologic focus 
was employed. 
This study was approved by the Research Ethics Commit

tee of the Federal University of São Paulo/Paulista School 
of Medicine. Male professional basketball players from the 
Brazilian professional male basketball national champi
onship (“New Basketball Brazil” NBB) were recruited. In
clusion criteria required active participation in the league 
and a signed Consent Form, while exclusion criteria in
cluded athletes with incomplete survey responses. Nine out 
of the sixteen Professional teams authorized their athletes’ 
participation in the study. 
All included athletes signed the Informed Consent Form 

(ICF). Data were collected on a weekly basis over 22 weeks 
(from November 2019 to March 2020) through electronic 
questionnaires distributed by team Physical Therapist (PT). 
The questionnaire collected demographic data (age, height, 
and weight), sports-related factors (playing position), ex
posure to practice and games, and recorded BRMIs. 
BRMIs were defined as any musculoskeletal-origin pain 

resulting in consultation with a PT that was related to prac
tice or game participation.9 The Orchard Sports Injury Clas

sification System (OSICS) was used to provide anatomical 
and diagnostic classification of BRMIs.9,10 

A single experienced healthcare professional evaluator 
(with over 15 years of clinical practice) analyzed each re
ported injury. BRMIs were classified as acute (onset linked 
to a specific injury event) or overuse (not linked to a clearly 
identifiable event),11 and whether it was recurrent injury 
(defined as the same type and in the same location as an in
jury that occurred in the previous year).12 

The Oslo Sports Trauma Research Center questionnaire 
(OSTRC)11 was also distributed weekly to athletes with BR
MIs through an online survey. It consisted of four ques
tions: 1) sports participation; 2) practice or game volume; 
3) performance; and 4) symptoms of injuries. BRMIs were 
categorized as major severity (resulting in moderate or 
large reductions in practice volume and performance or 
completely unable to practice or game) or minor severity 
(resulting in no or slight reduction in practice volume or 
performance), according to the results of questions 2 and 3 
of the OSTRC questionnaire.13,14 

A severity score, ranging from 0 to 100 (the higher the 
score the higher the impact on sports performance) was cal
culated for each BRMI based on the OSTRC questionnaire. 
The accumulated severity score (sum of the severity scores 
measured each week) was calculated as an estimate of the 
total impact each BRMI had during the study period. BRMIs 
average weekly severity score was calculated by dividing the 
cumulative severity score by the number of weeks the prob
lem was reported.14 

DATA ANALYSES 

Qualitative variables were represented by frequency and 
proportions, and quantitative variables by mean and stan
dard deviation. The normality of quantitative variables was 
tested using the Shapiro-Wilk test. As an athlete may have 
had more than one injury during a follow-up period, clinical 
incidence was calculated by dividing the number of BRMIs 
by the total number of individuals at risk.15 Incidence was 
also expressed as a rate by dividing the number of BRMIs 
(total, in games or practice) by exposure in hours (total, in 
games or practice).15,16 Practice exposure time was defined 
as the mean number of practice hours offered by teams 
multiplied by 22 weeks of the study, and the accurate game 
exposure time of each athlete in the evaluated season was 
obtained on the “New Basketball Brazil” (NBB) website.17 

Analyses were performed using R version 4.0.2 software, 
and significance was considered at p<0.05. 

RESULTS 

The mean participant age was 28.8 years (± 5.4 years), mean 
BMI 24.9 kg/m2 ( ± 1.7 kg/m2), and 31 (30.1-%) were shoot
ing guards, 7 (6.8%) small-forwards, 24 (23.3%) power-for
wards, 22 (21.4%) point guards, and 19 (18.4%) centers 
(Table 1). 
A total of 164 injuries were reported during the study pe

riod, with a clinical incidence of 1.6 injuries of the course 
of the study. Out of these, 122 (74.4%) occurred in the 
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Table 1. Characteristics of the study participants (n= 103). Qualitative variables are represented by frequency and               
proportions, and quantitative variables by mean and standard deviation (SD).           

Age, years, mean (SD) 28.8 (5.4) 

BMI, Kg/m2 24.9 (1.7) 

Playing position, n (%) 

Shooting guard 31 (30.1%) 

Small-forward 7 (6.8%) 

Power-forward 24 (23.3%) 

Point guard 22 (21.4%) 

Center 19 (18.4%) 

Abbreviations: BMI, Body Mass Index. 

Table 2. Injury Characteristics (n= 164). Qualitative variables are represented by frequency and proportions, and              
quantitative variables by mean and standard deviation (SD).         

BRMIs severity, n (%) 

major severity 69 (42.1%) 

minor severity 95 (57.9%) 

BRMIs classification, n (%) 

acute 127 (77.4%) 

overuse 37 (22.6%) 

Time off from BRMIs, days, mean (SD) 6.1 (14.6) 

BRMIs category, n (%) 

new injury 155 (94.5%) 

recurrent injury 9 (5.5%) 

Abbreviations: BRMIs, basketball-related musculoskeletal injuries. 

lower limb, 22 (13.4%) in the upper limb, and 20 (12.2%) 
in the head/trunk/spine. Among these, 155 (94.5%) were 
new, of which 95 (57.9%) presented as minor severity, and 
127 (77.4%) were acute. More than half of the injuries, 102 
(62.2%) occurred during practice, and 62 (37.8%) during 
games. The mean time off was 6.1 days (SD ± 14.6) (Table 
2). 
The 103 athletes had a total exposure time (between 

games and practice occurring during the season) of 
19,323.43 hours, with 18,556.88 hours of practice and 
766.55 hours of games. Considering the 155 new injuries, 
an incidence of 8.0 injuries per 1,000 hours of practice/
game was observed, with 5.1 injuries per 1,000 hours/prac
tice and 79.6 injuries per 1,000 hours/game. 
The most frequently affected anatomical location by BR

MIs was the knee (19.5%; n=32), followed by hip/groin 
(15.2%; n=25), thigh (14%; n=23), and ankle (12.8%; n=21) 
(Tables 3 and 4). 
Muscle injuries occurred most frequently (33.5%; n=55), 

followed by traumatic injuries (18.3%; n=30), joint sprains 
(15.2%; n=25), and tendon injuries (14.0%; n=23) (Tables 4 
and 5). 
The accumulated OSTRC score for the total amount of 

BRMIs was 18,065 points, with a mean of 39.04 points (SD 
± 30.67) (Table 6). 

Injuries with the highest cumulative severity were mus
cle injuries (4,070 points), tendon injuries (3074 points), 
other overuse injuries (3,489 points), and joint sprains 
(2,748 points) (Figure 1), but the injuries with the highest 
mean severity score were stress fractures (77.8 points), bone 
fractures (71.2 points), and lacerations and abrasions (66.3 
points). 
The anatomical location with the highest mean severity 

score was the head (57 points), followed by the pelvis, but
tocks (53.6) and foot (46.9) (Table 7). 

DISCUSSION 

The present study aimed to investigate the clinical inci
dence, rate, location, types, severity and nature of BRMIs, 
as well as to assess their burden on sports performance, 
through the OSTRC score. To date, this is the first study to 
prospectively collect epidemiological data on BRMIs in pro
fessional basketball players in Brazil. 
In this study, 74.4% of all injuries occurred in the lower 

limbs (i.e. 122), corroborating with literature findings 
showing this area as the most affected by injuries in pro
fessional basketball players (64.7% to 62.4%).1,4 As basket
ball is a sport that involves sudden changes of direction, 
lateral movements, jumps, and landings,7 these results are 
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Table 3. Absolute number and percentage of BRMIs measured over time (22 weeks) by location. All variables are                 
represented by frequency and proportions.      

All injuries 

All Acute Overuse Major Severity Minor Severity 

BRMIs 164 (100%) 127 (100%) 37 (100%) 69 (100%) 95 (100%) 

Anatomical Location 

Head 1 (0.6%) 1 (0.8%) - 1 (1.4%) - 

Neck 2 (1.2%) 2 (1.6%) - - 2 (2.1%) 

Shoulder 9 (5.5%) 8 (6.3%) 1 (2.7%) 3 (4.3%) 6 (6.3%) 

Upper Arm 8 (4.9%) 5 (3.9%) 3 (8.1%) 2 (2.9%) 6 (6.3%) 

Wrist and hand 5 (3.1%) 5 (3.9%) - 1 (1,4%) 4 (4.2%) 

Trunk/ Abdomen 2 (1.2%) 2 (1.6%) - 1 (1.4%) 1 (1.1%) 

Thoracic Spine 1 (0.6%) 1 (0.8%) - - 1 (1.1%) 

Lumber Spine 9 (5.5%) 9 (7.1%) - 5 (7.2%) 4 (4.2%) 

Backside/ Buttocks 5 (3.1%) 1 (0.8%) 4 (10.8%) 4 (5.8%) 1 (1.1%) 

Groin/Hip 25 (15.2%) 22 (17.3%) 3 (8.1%) 10 (14.5%) 15 (15.8%) 

Thigh 23 (14.0%) 23 (18.1%) - 11 (15.9%) 12 (12.6%) 

Knee 32 (19.5%) 16 (12.6%) 16 (43.2%) 15 (21.7%) 17 (17.9%) 

Leg 19 (11.6%) 10 (7.9%) 9 (24.3%) 7 (10.1%) 12 (12.6%) 

Ankle 21 (12.8%) 21 (16.5%) - 8 (11.6%) 13 (13.7%) 

Foot 2 (1.2%) 1 (0.8%) 1 (2.7%) 1 (1.4%) 1 (1.1%) 

Abbreviations: BRMIs, basketball-related musculoskeletal injuries. 

not surprising and BRMIs are expected to be more frequent 
in the lower limbs. 
Regarding the affected area, a 2018 systematic review7 

reported that most injuries occurred in the ankle (21.9%) 
followed by the knee (17.8%). Most authors have described 
the ankle as the most common injury site in basketball.1,
3,18‑20 However, some authors report the knee as the most 
affected anatomical location.18,19 In the present study, the 
knee was the site with the highest number of injuries, 32 
(19.5%), followed by the hip/groin 25 (15.2%) and the thigh 
23 (14%). This fact may be related to the widespread adop
tion by players of combinations of neuromuscular preven
tive exercises for the ankle and the use of external protec
tion (brace) or rigid tape (taping).21 

Regarding the type of BRMIs, muscle injuries were the 
most common in this study occurring in 55 players (33.5%). 
Drakos et al.6 found muscle spasm and strain injuries as the 
third most common injury in professional basketball play
ers. Other authors have also found a high frequency of mus
cle injuries, 21.2% to 21.8% of all injuries, which is lower 
than the current findings.5,6 The lack of primary attention 
to muscle injuries with preventive measures and assess
ments to detect strength asymmetries between the most af
fected muscles may be contributing factors to this high per
centage. 
The second most common injuries were traumatic, oc

curring in 30 players (18.3%), which likely had direct 
trauma as a causal factor. This is to be expected since bas
ketball involves a lot of physical contact. According to the 
literature, although traumatic injury occurs (10.4%) in pro
fessional athletes,6 that reported incidence differs from 

that observed in the Brazilian championship (NBB). Differ
ent playing and defense styles may influence this discrep
ancy. Studies conducted with school and college athletes in 
the United States have shown contact with another athlete 
was the main cause of injury, in 47.8% and 49.5% of ath
letes, respectively.22,23 The third most common injury in 
the present study was joint sprain (25, 15.2%), which differs 
from the literature that describes joint sprain as the main 
injury in basketball players.6 

Regarding the situation during which injury occurred, 
the most frequent BRMIs that occurred during practice 
were muscle injuries (38. 37.3%), tendon injuries (19, 
18.6%), and joint sprains (14, 13.7%), however, during 
games, traumatic injuries (19, 30.6%), muscle injuries (17, 
27.4%), and joint sprains (11, 17.7%) were the most com
mon. Drakos et al6 reported joint sprains (35.5%), traumatic 
injuries (21.3%), and muscle injuries (19.5%) as the most 
common injuries that occurred during games. Traumatic in
juries are possibly more common in games due to competi
tiveness, intense battles for the ball, and vying for position 
on the court, which increase the possibility of collisions 
between players. In addition, player substitutions are less 
frequent in games and the physical and mental stress that 
stem from game participation can lead collectively to a 
higher incidence rate of BRMIs in games than in practice.5 

Consistent with this thinking, the present study reports 
a higher incidence rate of BRMIs in games 79.6 per 1000 
hours/game compared to 5.1 per 1000 hours/practice which 
are very similar values found in the literature.5 

When compared to the literature,5 a factor that may help 
explain to the lower incidence rate of BRMIs in practice in 
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Table 4. Absolute number and percentage of BRMIs in games and during practice measured over time (22 weeks) by location. All variables are represented by frequency                         
and proportions.   

Injuries in game Injuries in practice 

All Acute Overuse 
Major 

severity 
Minor 

severity 
All Acute Overuse 

Major 
severity 

Minor 
severity 

BRMIs 
62 

(100%) 
54 

(100%) 
8 

(100%) 
28 (100%) 34 (100%) 

102 
(100%) 

73 
(100%) 

29 
(100%) 

41 (100%) 61 (100%) 

Anatomical 
Location 

Head 1 (1.6%) 1 (1.9%) - 1 (3.6%) - - - - - - 

Neck - - - - - 2 (2.0%) 2 (2.7%) - - 2 (3.3%) 

Shoulder 4 (6.5%) 4 (7.4%) - 1 (3.6%) 3 (8.8%) 5 (4.9%) 4 (5.5%) 1 (3.4%) 2 (4.9%) 3 (4.9%) 

Upper Arm 3 (4.8%) 2 (3.7%) 
1 

(12.5%) 
2 (7.1%) 1 (2.9%) 5 (4.9%) 3 (4.1%) 2 (6.9%) - 5 (8.2%) 

Wrist and Hand 3 (4.8%) 3 (5.6%) - 1 (3.6%) 2 (5.9%) 2 (2.0%) 2 (2.7%) - - 2 (3.3%) 

Trunk/ Abdomen - - - - - 2 (2.0%) 2 (2.7%) - 1 (2.4%) 1 (1.6%) 

Thoracic Spine 1 (1.6%) 1 (1.9%) - - 1 (2.9%) - - - - - 

Lumber Spine 1 (1.6%) 1 (1.9%) - 1 (3.6%) - 8 (7.8%) 8 (11.0%) - 4 (9.8%) 4 (6.6%) 

Backside/ 
Buttocks 

2 (3.2%) - 
2 

(25.0%) 
2 (7.1%) - 3 (2.9%) 1 (1.4%) 2 (6.9%) 2 (4.9%) 1 (1.6%) 

Groin/Hip 3 (4.8%) 3 (5.6%) - - 3 (8.8%) 
22 

(21.6%) 
19 

(26.0%) 
3 (10.3%) 10 (24.4%) 12 (19.7%) 

Thigh 
15 

(24.2%) 
15 

(27.8%) 
- 8 (28.6%) 7 (20.6%) 8 (7.8%) 8 (11.0%) - 3 (7.3%) 5 (8.2%) 

Knee 
14 

(22.6%) 
11 

(20.4%) 
3 

(37.5%) 
9 (32.1%) 5 (14.7%) 

18 
(17.6%) 

5 (6.8%) 
13 

(44.8%) 
6 (14.6%) 12 (19.7%) 

Leg 7 (11.3%) 5 (9.3%) 
2 

(25.0%) 
2 (7.1%) 5 (14.7%) 

12 
(11.8%) 

5 (6.8%) 7 (24.1%) 5 (12.2%) 7 (11.5%) 

Ankle 7 (11.3%) 7 (13.0%) - 1 (3.6%) 6 (17.6%) 
14 

(13.7%) 
14 

(19.2%) 
- 7 (17.1%) 7 (11.5%) 

Foot 1 (1.6%) 1 (1.9%) - - 1 (2.9%) 1 (1.0%) - 1 (3.4%) 1 (2.4%) - 

Abbreviations: BRMIs, basketball-related musculoskeletal injuries. 
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Table 5. Absolute number and percentage of BRMIs measured over time (22 weeks) by type of injury. All                 
variables are represented by frequency and proportions.        

All injuries 

All Major severity Minor severity 

BRMIs 164 (100%) 69 (100%) 95 (100%) 

Type of injury 

Abrasion/ Laceration 3 (1.8%) 2 (2.9%) 1 (1.1%) 

Muscle injury 55 (33.5%) 22 (31.9%) 33 (34.7%) 

Tendon injury 23 (14.0%) 9 (13.0%) 14 (14.7%) 

Joint Sprain 25 (15.2%) 11 (15.9%) 14 (14.7%) 

Cartilage injury 3 (1.8%) 1 (1.4%) 2 (2.1%) 

Joint dislocation 3 (1.8%) 1 (1.4%) 2 (2.1%) 

Synovitis/Capsulitis/ Bursitis 8 (4.9%) 2 (2.9%) 6 (6.3%) 

Fracture 3 (1.8%) 3 (4.3%) - 

Bone stress injury 1 (0.6%) 1 (1.4%) - 

Other overuse injuries 10 (6.1%) 6 (8.7%) 4 (4.2%) 

Injury (superficial) 30 (18.3%) 11 (15.9%) 19 (20.0%) 

Abbreviations: BRMIs, basketball-related musculoskeletal injuries. 

this study may be the fact that many athletes did not report 
their injuries to the club’s health department to avoid miss
ing practice and/or game sessions. Additionally, the high 
workload and travel of club professionals may hinder the 
identification and registration of some complaints during 
championship play. 
BRMIs with the greatest impact (higher cumulative OS

TRC score) were muscle injuries (4,070 points), tendon in
juries (3,074 points), other overuse injuries (3,489 points), 
and joint sprains (2,748 points). Although these types of 
injuries are not the most frequent, (except for muscle in
juries) they have a significant impact on athletes’ perfor
mance. 
Of the reported BRMIs, 74 did not result in absences 

from practice and games, but 90 did. BRMIs without ab
sences had a cumulative OSTRC score of 1,649, and those 
with absences had a cumulative OSTRC score of 16,416 
which illustrates the importance of using the OSTRC not 
only to know the incidence and prevalence of injury but 
also to record the burden on the athlete’s practice and 
games. For instance, an athlete, even without being absent 
from practice, may be markedly affected by training and 
game time and intensity, due to the burden of the injury, as 
shown by the OSTRC score results, what may negatively af
fect the technical and physical quality of the practice week. 
This could have an impact on both game results and the 
possibility lead to increased number and severity of in
juries. 
The highest mean OSTRC score values were found in 

stress fractures (77.8 points), bone fractures (71.2 points), 
lacerations and abrasions (66.3 points), and other overuse 
injuries (47 points). The variability of the OSTRC scores was 
greater in overuse injuries, muscle injuries, and synovitis. 
The outliers of traumatic injuries, joint sprains, and tendon 
injuries show that, despite the low OSTRC median, there 
were athletes who had sustained these injuries with high 

OSTRC values, which is atypical for this type of injury (Fig
ure 1). Study findings highlight the importance of monitor
ing injuries even without time loss so the team’s medical/
performance staff could intervene to reduce their impact 
in athlete’s training and competition. Focus on prioritizing 
standardized preventive and rehabilitation measures to 
mitigate the risk of muscle and tendon injuries, and joint 
sprains, which have the greatest impact on professional 
Brazilian basketball. This may help reduce time-loss and 
injury burden. 
Limitations of the present study include the possibility 

of non-reporting injuries by athletes; therefore, some in
juries may have been underestimated. Furthermore, the au
thors cannot rule out data collection bias or reporting fa
tigue, as the high workload of club professionals may have 
hampered the reporting of all weekly athletes’ injury com
plaints. Further epidemiologic studies should be conducted 
using the OSTRC score to compare to these findings. 

CONCLUSION 

The clinical incidence of BRMIs was 1.6 over the 22-week 
study period, and the observed rate was 5.1 injuries per 
1000 hours/practice and 79.6 injuries per 1000 hours/game 
(~15-fold higher during games than practice). The anatom
ical location most affected by BRMIs was the knee (19.5%). 
Muscle injuries had the highest frequency (33.5%) and the 
highest cumulative severity. These results provide a foun
dation for future research aimed at injury prevention and 
suggest that implementation of preventative strategies 
need to be specific in the professional Brazilian basketball 
context. 
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Table 6. Accumulated OSTRC score according to injury characteristics.        

Variables Accumulated severity OSTRC Mean OSTRC 

Total 18,065 39.04 

Anatomical Location 

Head 114 57 

Neck 8 4 

Shoulder 508 35.58 

Upper Arm 431 28.92 

Wrist and hand 243 25.23 

Trunk/ Abdomen 61 28.5 

Thoracic Spine 8 8 

Lumber Spine 435 42.06 

Backside/ Buttocks 1,863 53.61 

Groin/Hip 1,559 39.7 

Thigh 2,391 42.87 

Knee 6,254 41.22 

Leg 2,156 38.09 

Ankle 1,629 39.66 

Foot 405 46.9 

Type of injury 

Abrasion/ Laceration 506 66.27 

Muscle injury 4,070 37.32 

Tendon injury 3,074 36.15 

Joint Sprain 2,748 41.77 

Cartilage injury 615 38.46 

Joint dislocation 223 33.28 

Synovitis/Capsulitis/ Bursitis 355 38.88 

Fracture 1,094 71.22 

Bone stress injury 389 77.8 

Other overuse injuries 3,489 47.03 

Injury (superficial) 1,502 32.89 

Severity 

Major 15,637 68.01 

Minor 2,428 18 

Classification 

Acute 10,421 37.57 

Overuse 7,644 44.08 

Injury Category 

New 16,829 40.17 

Recurrence 1,236 30.41 

Abbreviations: OSTRC, The Oslo Sports Trauma Research Center 
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Figure 1. Boxplot of OSTRC values by type of injury         
* indicates outliers 

Table 7. Absolute number and percentage of BRMIs during practice and games measured over time (22 weeks) by                 
type of injury.    

Injuries in games Injuries in practice 

All 
Major 

severity 
Minor 

severity 
All 

Major 
severity 

Minor 
severity 

BRMIs 62 (100%) 28 (100%) 34 (100%) 102 (100%) 41 (100%) 61 (100%) 

All injuries 

Abrasion/ Laceration 3 (4.8%) 2 (7.1%) 1 (2.9%) - - - 

Muscle injury 17 (27.4%) 7 (25.0%) 10 (29.4%) 38 (37.3%) 15 (36.6%) 23 (37.7%) 

Tendon injury 4 (6.5%) 3 (10.7%) 1 (2.9%) 19 (18.6%) 6 (14.6%) 13 (21.3%) 

Joint Sprain 11 (17.7%) 3 (10.7%) 8 (23.5%) 14 (13.7%) 8 (19.5%) 6 (9.8%) 

Cartilage injury 1 (1.6%) - 1 (2.9%) 2 (2.0%) 1 (2.4%) 1 (1.6%) 

Joint dislocation - - - 3 (2.9%) 1 (2.4%) 2 (3.3%) 

Synovitis/Capsulitis/ 
Bursitis 

2 (3.2%) 1 (3.6%) 1 (2.9%) 6 (5.9%) 1 (2.4%) 5 (8.2%) 

Fracture 2 (3.2%) 2 (7.1%) - 1 (1.0%) 1 (2.4%) - 

Bone stress injury - - - 1 (1.0%) 1 (2.4%) - 

Other overuse injuries 3 (4.8%) 3 (10.7%) - 7 (6.9%) 3 (7.3%) 4 (6.6%) 

Injury (superficial) 19 (30.6%) 7 (25.0%) 12 (35.3%) 11 (10.8%) 4 (9.8%) 7 (11.5%) 

Abbreviations: BRMIs, basketball-related musculoskeletal injuries. 

pating basketball teams. We also extend our gratitude to 
the athletes, coaches, and staff for their cooperation, which 
made this research possible. This work reflects the strength 
of collective effort and collaboration. 
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