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Abstract 

The aim of this study was to use the Oslo Sports Trauma Research Centre (OSTRC) overuse injury 

questionnaire to record overuse injuries over a single season for a men’s professional basketball team in order 

to; (i) assess the prevalence and severity of overuse injuries and (ii) determine the efficacy of this method in 

identifying overuse injuries in comparison to the team physiotherapist’s detection of these injuries.  Thirteen 

athletes from a men’s professional basketball team participated in this study.  The self-reported, OSTRC injury 

questionnaire was used to record overuse conditions of the ankle, knee, lower back over an entire 24-week 

season.  Standard time loss injury registration methods were also used to record overuse conditions by the 

physiotherapist.  Overuse injury rates per 1000 hrs of athlete exposure and average weekly prevalence of 

overuse injuries were calculated using the results of the questionnaire. A total of 183 overuse conditions were 

identified by the questionnaire, whereas only 28 overuse conditions were identified by the physiotherapist. The 

team’s average weekly prevalence of all overuse conditions was 63% (95%CI:60-66) with the highest 

prevalence of injury affecting the lower back (25.9% [95%CI:19.7-32.1]). The overuse injury rate per 1000 hrs 

of athlete exposure was 6.4.  The OSTRC overuse injury questionnaire captures many more overuse injuries in 

Copyright ª 2016 National Strength and Conditioning Association

ACCEPTED



Application of a simple surveillance method for overuse injuries in basketball. 

2 

basketball than standard time loss methods. The prevalence of lower back injuries is higher than previously 

reported in basketball. This additional method of overuse injury surveillance may more accurately quantify the 

overuse injury problem in basketball and aid earlier intervention and management of these conditions. 

Key Words: ankles; knees; lower back 

 

 

INTRODUCTION 

 Basketball is an extremely popular sport played throughout the world(5, 34).  Among non-contact 

sports, basketball has the highest incidence of injuries, with some research noting it to have a higher risk of 

injuries than many contact sports(11, 15).  The most common injuries in basketball are reported to involve the 

ankles, knees, and lower back(10, 14, 21, 22).  Across the literature, injuries to the knee have been shown to 

have the greatest impact due to time-loss in sport(19, 22, 33).  Additionally, overuse injuries, where there is no 

specific event attributed to the onset of the injury, are considered the primary injury type in sports such as 

basketball and volleyball that involve a lot of repetitive jumping and landing(30).  However, the magnitude and 

severity of the overuse injury problem in sports is poorly understood(20, 23).  Accurately quantifying this is 

important as successful sports teams typically have the largest number of athletes available to compete and 

lower injury problems than less successful teams. On many teams, athletes will continue to participate in 

training and matches despite experiencing pain and decreased function due to an overuse injury(3, 31).  As a 

result, the standard time-loss definition of injury used in many studies may largely underestimate the number of 

overuse injuries and the impact this is likely to have on team performance. 

 According to the model outlined by van Mechelen et al.(29), the first step in sports injury prevention 

research is to describe the magnitude of the injury problem.  Without an adequate method for effectively 

determining the magnitude of overuse injuries, it is difficult to move forward in terms of developing injury 

prevention measures or proactively manage injuries in a team setting(3).  In a sport such as basketball, where 

athletes typically play approximately 82 games over a 6-month season, the impact of overuse injuries on the 

athletes is likely to be significant and have an overall negative impact on the team. However, there is a lack of 

data describing the prevalence and severity of overuse injuries in the sport. To assess the magnitude of these 

overuse injuries, an effective method for injury registration is required(3).  Previously, the literature has used a 

variety of different definitions with respect to injuries.  As noted earlier time-loss is the most common, defining 
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injuries as events resulting in at least one missed participation(2, 19, 22).  Definitions for overuse injuries have 

been proposed using self-perceived pain and/or stiffness that occurred during and/or following basketball 

training or matches and continuing for a minimum of three basketball activity days(13). Most recently, the Oslo 

Sports Trauma Research Centre (OSTRC) has published an overuse injury questionnaire(9), which has been 

found to be an effective method for registering overuse injuries across a number of sports including tennis, 

cycling, floorball, handball, volleyball, and cross country skiing(7, 24).  This self-reported questionnaire is 

completed once each week by each athlete over the course of their season. It is an attractive tool for practitioners 

as it is a simple, cost effective approach to athlete monitoring, which is key to practical implementation(4, 12, 

26-28).   Research examining the effectiveness of monitoring athletes through self-reported questionnaires has 

suggested that the measurement used should be inclusive of a design that is able to generate quality and 

important data with negligible inconvenience to the athlete(27). Additionally, it has been suggested that a 

number of these injuries are preventable(18). By having a simple, effective tool for identifying injuries, 

practitioners may be able to more effectively prescribe training loads and manage the impact of injuries on their 

athletes.  

 Thus, the aim of this research was to use the OSTRC overuse injury questionnaire to record overuse 

injuries to the ankle, knee, and lower back across a single season for a men’s professional basketball team in 

order to; (i) assess the prevalence and severity of overuse injuries and (ii) determine the efficacy of this method 

in identifying overuse injuries in comparison to the team physiotherapist’s detection of these injuries. 

METHODS 

Experimental Approach to the Problem 

This was a prospective cohort study over the entire basketball season (September 2015 to February 

2016).  A self-reported overuse injury questionnaire, the Oslo Sports Trauma Research Centre Overuse Injury 

Questionnaire(9), was sent electronically to all athletes in the study once a week over the 24 week season while 

a parallel registration of injuries was also conducted by the team physiotherapist using standard methods of 

injury registration based on time-loss(25).   

 

Subjects 

Thirteen athletes from a men’s professional basketball team (mean ±SD; age, 24.4 ±4.7 years; age 

range, 20-33 years; height, 195.0 ±7.6 cm; body mass, 96.3 ±11.6 kg; competitive experience, 5.9 ±3.6 years) 
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participated in this study.  Athletes were verbally informed of the purpose and procedures of this study during 

the team preseason intake and testing.  The university ethics committee approved the study.  Informed consent 

was obtained from all individual participants included in the study. 

Procedures 

Online survey software (Googledocs, California) was used to administer the Oslo Sports Trauma 

Research Centre Overuse Injury Questionnaire(9) to all athletes in the study once a week over the 24 week 

season. A group text reminder was sent by the team physiotherapist to the athletes every Sunday to ensure as 

many athletes as possible completed the questionnaire every week.  The questionnaire consisted of four 

questions for each anatomical area of interest (ankle, knee and lower back)(9).  For each week, a severity score 

was obtained ranging from 0 to 100 for all reported overuse symptoms based on the summation of the athlete’s 

responses to the four questions(6).  Each response to the four questions was assigned a value ranging between 0 

and 25, with 0 being the equivalent to no problems and 25 the maximum value for each question.  For questions 

1 and 4, the response scores were 0-8-17-25, and questions 2 and 3 were scored 0-6-13-19-25, as determined by 

the questionnaire developers(6).  Scores were used to evaluate how the overuse symptoms progressed week to 

week.  The complete questionnaire for the knee can be seen in Figure 1 and this was adapted for the ankle and 

lower back. All athletes were contacted by the team physiotherapist on a weekly basis to review questionnaire 

responses to confirm whether the problem reported was acute or overuse in nature.  Acute injuries were defined 

as those whose onset was connected to a specific inciting event, whereas overuse injuries were not related to a 

specific incident and were either gradual or rapid in onset(6). If an overuse injury was recurring in the same 

location, it was still treated as a single case in spite of periods where symptoms subsided. If the injury was 

acute, it was removed from the data(16).  During this same time period, a parallel registration of injuries was 

also conducted by the team physiotherapist using standard methods of injury registration based on time-loss(25).  

Time-loss injuries were registered during scheduled team training and meeting times by the team 

physiotherapist following methods described in a consensus statement for injury surveillance methods in 

football(17).  The outcome variables included: overuse injury symptom prevalence for each anatomical area; 

average weekly prevalence of overuse injury symptoms for each anatomical area; severe overuse symptom 

prevalence for each anatomical area; average weekly prevalence of severe overuse symptoms for each 

anatomical area; the rate of overuse conditions per 1000 hr athlete exposure using the questionnaire and the 

physiotherapist registered injuries separately.  
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Insert Figure 1 about here 

Statistical Analyses 

Means and standard deviations (SD) were determined for baseline demographics.  Overuse symptom 

prevalence was determined for each anatomical area each week of the study by dividing the number of athletes 

that reported any symptoms (e.g. anything but zero in any of the four questions) by the number of questionnaire 

respondents.  The average weekly prevalence of overuse symptoms was also calculated for each anatomical area 

over the course of the entire study(6, 17, 24).  A secondary prevalence measure, the weekly prevalence of severe 

overuse symptoms, was also determined for each anatomical area as suggested by Clarsen et al.(9).   This was 

calculated similar to the initial prevalence measure, however, the numerator included only the overuse 

symptoms that resulted in moderate or severe reductions in training volume or sports performance, or the 

complete inability to participate (e.g. responding to questions 2 or 3 with the 3rd, 4th, or 5th option).  A 95% 

confidence interval was also calculated of each of these prevalence measures. The data obtained from the first 

week of the study was removed and excluded from all calculations as suggested by Clarsen et al.(9).  

RESULTS 

 A total of 13 athletes participated in the study.  There was an average weekly response rate of 90% of 

athletes over the course of the study.  Seven athletes (54%) completed all 24 questionnaires. A total of 28,738 

hours of basketball exposure was reported throughout the 24-week season (a total of 2,211hours of basketball 

exposure per player, with 1,949 hours during training and 262 hours during games).  This equates to an average 

weekly training exposure per athlete of 5.8 ±2.3 hours (mean ±SD total for season = 140.0 ±3.1 hours) and an 

average weekly playing exposure of 0.8 ±0.7 hours (mean total for season ±SD = 18.7 ±15.7 hours).  

Insert Table 1. Mean Weekly Prevalence of overuse conditions. 

 

 A total of 183 overuse conditions were reported via the Oslo overuse injury questionnaire across the 13 

athletes in the study.  All of the athletes in the study reported overuse conditions, with two athletes reporting 

three overuse conditions, and 11 athletes reporting four or more overuse conditions.  For all of the reported 

overuse conditions, 23 (12.6%) were considered severe.  The average weekly prevalence of all overuse 

conditions reported was 63% (95% CI:60 to 66) and of severe overuse conditions 7.3% (95% CI:7.1 to 7.6) 

(Table 1. Mean weekly prevalence of overuse conditions). An example of the weekly Oslo scores for a single 

individual over the 24-week season can be seen in Figure 2.  
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Insert Figure 2  

 A total of 28 overuse conditions were registered by the team physiotherapist (based on a time-loss 

injury definition) for 12 of the 13 athletes.  Based on this injury report from the physiotherapist only one athlete 

did not have any overuse conditions over the duration of the study, six athletes had one overuse condition, two 

athletes had two overuse conditions and five athletes had three or more overuse conditions.  Additionally, the 

total number of ankle overuse conditions reported by the physiotherapist for the entire season was 11, knee 

overuse conditions was 15 and lower back overuse conditions was two. Figure 3 shows the number of overuse 

injuries reported by the two different methods.  The rate of overuse conditions (per 1,000 hours athlete 

exposure) was higher based on the Oslo questionnaire (6.4 injuries per 1000 hours) versus the physiotherapist 

diagnosis (0.97 injuries per 1000 hours).       

DISCUSSION 

 This study demonstrated that the entire team experienced overuse injuries over the course of the season 

when classified by the Oslo overuse injury questionnaire.  Additionally, 6.5 times as many overuse problems 

were identified by the questionnaire in comparison to those registered by the team physiotherapist.  During the 

season, a total of 85% of the athletes reported four or more overuse problems.  Another major finding of this 

study was that approximately 62% of the athletes played each week despite the presence of overuse symptoms.  

Three specific anatomical areas, including the ankle, knee, and lower back, were investigated in this study.  

Despite the basketball injury literature identifying the ankle as the most frequently injured area(10, 14, 21, 22), 

we recorded higher rates of lower back and knee conditions.  This may be important due to its potential impact 

on injury prevention strategies as they may not accurately target the more prevalent overuse conditions requiring 

attention. 

 The total number of all reported overuse injuries was much higher in this study than in similar research 

looking at tennis(24), cross country skiing, cycling, floorball, handball, and volleyball(7).  The average weekly 

prevalence of knee problems was similar to that previously reported in cycling, floorball, handball, and tennis, 

with only volleyball having a higher weekly prevalence, which is likely due to the fact that the sport involves 

the greatest volume of jumping and landing comparatively.  Reported average weekly prevalence of overuse 

symptoms was much higher for the lower back in the current study in comparison to all of the aforementioned 

sports aside from floorball(7).  The only previous study reporting average weekly prevalence for the ankle was 

in tennis and the findings were the same as our findings(24).   
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 As mentioned earlier, in comparison to the ankle, the prevalence of knee and lower back overuse 

problems was higher in our study than in other basketball overuse injury literature.  While overuse knee and 

back problems are frequently reported in the basketball literature, ankle problems are often reported as the most 

common. This may be related to the fact that many of the athletes routinely taped or wore braces on their ankles 

during all trainings and games, possibly helping to reduce overuse symptoms.  As both the knees and the lower 

back were the problems representing the greatest overall impact on the athletes in this study, it is suggested that 

future attention be focused on prevention of overuse injuries to these areas. 

 With respect to severe overuse symptoms, the knee represented the greatest number of reported 

problems, followed by the lower back and the ankle.  Our findings indicate the prevalence of severe knee 

problems in basketball is relatively low in comparison to volleyball, cycling, and handball, while the prevalence 

of severe lower back problems was similar to other sports(7).  None of the previous studies presented findings 

on average weekly prevalence of severe ankle problems.  

 The athletes in the current study continued to participate in training and games despite the presence of 

pain or varying performance limitations.  This suggests that perhaps other more common forms of injury 

registration may misrepresent the true magnitude of overuse symptoms(3).  The use of the Oslo overuse injury 

questionnaire may be an ?more effective method for identifying and monitoring the prevalence of overuse 

problems as it is designed to detect overuse conditions, even if no absence from training or competition 

occurs(3).  Furthermore, the self-reported questionnaire detected a larger number of overuse problems in 

comparison to those registered by the team physiotherapist.  This finding suggests that this simple, self-reported 

questionnaire may be beneficial in identifying athletes experiencing overuse problems in team sports with a 

large number of athletes and/or a small medical staff.  Having athletes determine whether or not they 

experienced symptoms may also be helpful in the elimination of systematic bias as well as consistency in 

tracking overuse injury data for a specific athlete across multiple seasons. 

 A strength of this study was the high average weekly response rate but there are limitations to this 

approach of using a self-reported questionnaire for overuse symptom monitoring which need to be considered.  

First and foremost, the efficacy of this method relies solely on the extent to which the athletes willingly and 

consistently participate.  Though the majority of athletes in this study responded to the questionnaire each week, 

full participation was never consistently achieved across the season.  This method may also be impacted by an 

athlete’s cooperation in terms of providing honest appraisal of overuse symptoms via the questionnaire.  If an 
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athlete feels that their questionnaire responses may influence whether they are selected to play, they may not be 

willing to report overuse problems(9).  Secondly, the injuries recorded were only those based on the pre-defined 

sites.  In addition, injuries registered by the team physiotherapist using standard methods may have led to less 

overuse symptoms being identified.  This may be attributed to the standard method’s more generalized and 

open-ended style of questioning regarding overuse problems as opposed to a consistent and specific set of 

questions directed at the three anatomical areas of interest as used by the Oslo questionnaire(1, 8). 

PRACTICAL APPLICATIONS 

The findings from this research include the prevalence and impact of overuse injuries in professional 

basketball.  The methods used in the previous basketball injury literature were less effective surveillance 

strategies in comparison to the method used in this research.  The Oslo questionnaire is a simple, easily 

administered tool for overuse injury surveillance in basketball.  It allows for a more accurate indication of the 

health status of athletes than time loss definitions, and suggests the injury problem in basketball is much greater 

than previously reported.  This may be a more practical surveillance strategy in the team sports setting as it is 

more likely to reflect the current injury status and performance capacity of the team, which is important 

especially during key time points such as playoffs, where athletes may need to compete despite the presence of 

injury problems. Lastly, use of this questionnaire may allow for better prevention of overuse injuries.  The 

ability to identify overuse conditions early allows for adjustments in training and treatment. This type of 

monitoring tool may also help with training load planning and implementation as changes such as the sudden 

presence of injury problems or changes in degrees of severity of problems are accounted for using this 

questionnaire.  More informed decisions such as whether an athlete will compete during crucial points in the 

season may be facilitated by the data provided using the questionnaire.  Using the questionnaire may be better 

for identifying injury patterns and help with evaluating the efficacy of recovery strategies, training, prevention 

interventions and rehabilitation protocols based on this data.  In turn, more targeted prevention interventions and 

recovery modalities can be employed during training and competition blocks with higher rates of injury 

problems.  It also detected a greater number of overuse injuries, meaning some athletes did not seek medical 

attention, perhaps because they are used to certain levels of pain and therefore didn’t identify themselves as 

injured.  This questionnaire provides a means of greater communication between athletes and medical staff, 

which may help in decreasing the number of overuse injuries.  High injury prevalence is cause for concern as 

once a player sustains an overuse injury, they may not get an adequate period of time for recovery until the 

season ends.  Primary prevention strategies should be focused around overuse injuries to the lower back and 
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knees in basketball, as they appear most prevalent.  These strategies may include focus on proper mechanics 

during jumping and landing and change in direction tasks.  In addition to preventative training for common 

overuse injuries, it may also be beneficial to monitor cumulative external training loads(32).  Frequent 

monitoring of cumulative loads may be useful in conjunction with the Oslo questionnaire for detecting changes 

requiring further attention.  

The results of this research indicate that the prevalence of overuse injuries may be much greater in the 

lower back and knees in basketball than has been previously reported in the literature.  This could be due to 

conflicting injury definitions being used to determine the magnitude of these overuse injuries in basketball. 

Inaccuracies in the reported magnitudes of overuse conditions using standard surveillance methods may be 

detrimental to the development of injury prevention strategies, as these protocols may be targeted at the areas 

which do not actually have the highest overuse injury prevalence.  Further, much greater total number of 

overuse conditions were reported by the Oslo questionnaire in comparison to the physiotherapist, indicating that 

a number of athletes suffering overuse conditions did not seek medical attention.  By having a secondary 

method of overuse symptom surveillance, treatment and intervention strategies can be deployed earlier, 

potentially mitigating the impact and severity of the overuse conditions. 
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Table 1. Mean weekly prevalence of overuse conditions.  

Mean (95% CI) weekly prevalence of all overuse conditions and severe overuse conditions affecting the ankle, knee, 
and low back based on the OSTRC injury questionnaire.   

 Ankle Knee Lower back 

Average weekly prevalence (all 
problems) 

N=183 

12.8% (10.0-15.6) 

N=37 

24.4% (19.5-29.3) 

N=71 

25.9% (19.7-32.1) 

N=75 

Average weekly prevalence 
(severe problems) 

N=23 

1.5% (0.2-2.8)  

N=4 

3.2% (1.4-5.0) 

N=11 

2.7% (1.0-4.4) 

N=8 

Severe problem: overuse problem causing moderate/severe reductions in training volume or sports performance or 
complete inability to participate in training or games. 
N represents the total number of cases for the duration of the study. 
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Question 1 Have you had any difficulties participating in normal training and competition due to knee 
problems during the past week?  

   □  Full participation without knee problems   
   □  Full participation, but with knee problems   
   □  Reduced participation due to knee problems   
   □  Cannot participate due to knee problems   
Question 2  To what extent have you reduced you training volume due to knee problems during the 
past week?   
   □  No reduction   
   □  To a minor extent   
   □  To a moderate extent   
   □  To a major extent   
   □  Cannot participate at all   

 Question 3  To what extent have knee problems affected your performance during the past week?   

   □  No effect   
   □  To a minor extent   
   □  To a moderate extent   
   □  To a major extent   
   □  Cannot participate at all   
Question 4  To what extent have you experienced knee pain related to your sport during the past 
week?   

   □  No pain   
   □  Mild pain   
   □  Moderate pain   
   □  Severe pain   
 
 
 
Figure 1. The Oslo overuse injury questionnaire (19). 
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Figure 2. Example of an athlete with the highest cumulative severity scores during the 24-week study.  Circles: 
ankle severity score, squares: knee severity score, triangles: low back severity score. 
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