
1 
 

Improved reporting of overuse injuries and health problems in sport: an 
update of the Oslo Sport Trauma Research Center questionnaires 

Benjamin Clarsen,1,* Roald Bahr,1 Grethe Myklebust,1 Stig Haugsboe Andersson,1               
Sean Iain Docking,2 Michael Drew,3 Caroline F Finch,4 Lauren Victoria Fortington,4              

Joar Harøy,1 Karim M Khan,5 Bill Moreau,6,7 Isabel S Moore,8 Merete Møller,9                       
Dustin Nabhan,1,10 Rasmus Oestergaard Nielsen,11 Kati Pasanen,12,13 Martin Schwellnus,14 

Torbjørn Soligard,15 Evert Verhagen16 

1Department of Sports Medicine, Norwegian School of Sport Sciences, Oslo Sports  
Trauma Research Center, Oslo, Norway 

2LASEM Research Centre, La Trobe University, Bundoora, Victoria, Australia 

3Athlete Availability Program, Australian Institute of Sport, Canberra, Australian Capital Territory, Australia 

4Exercise Medicine Research Institute, School of Medical and Health Sciences, Edith Cowan University, Perth, 
Western Australia, Australia 

5Family Practice & Kinesiology, The University of British Columbia, Vancouver, British Columbia, Canada 

6Southern California University of Health Sciences, Whittier, California, USA 

7University of Western States, Portland, Oregon, USA 

8School of Sport and Health Sciences, Cardiff Metropolitan University, Cardiff, UK 

9Institute of Sports Science and Clinical Biomechanics, University of Southern Denmark, Odense, Syddanmark, 
Denmark 

10Sports Medicine Division, United States Olympic Committee, Colorado Springs, Colorado, USA 

11Department of Public Health, Aarhus University, Aarhus, Denmark 

12Sport Injury Prevention Research Centre (SIPRC), Faculty of Kinesiology, University of Calgary, Calgary, 
Alberta, Canada 

13Tampere Research Center of Sport Medicine, UKK Instituutti, Tampere, Finland 

14Sports, Exercise, Medicine and Lifestyle Research Institute (SEMLI), University of Pretoria, Pretoria, South 
Africa 

15Medical and Scientific Department, International Olympic Committee, Lausanne, Switzerland 

16Department of Public and Occupational Health, Amsterdam University Medical  
Centres, Amsterdam, Noord- Holland, The Netherlands 

*Correspondence to Dr Benjamin Clarsen, Department of Sports Medicine, Norwegian School of Sport 
Sciences, Oslo Sports Trauma Research Center, Oslo 0806, Norway; ben.clarsen@nih.no 

 

 



2 
 

Abstract 

In 2013, the Oslo Sports Trauma Research Center Overuse Injury Questionnaire (OSTRC-O) 
was developed to record the magnitude, symptoms and consequences of overuse injuries in 
sport. Shortly afterwards, a modified version of the OSTRC-O was developed to capture all 
types of injuries and illnesses—The Oslo Sports Trauma Research Center Questionnaire on 
Health Problems (OSTRC-H). Since then, users from a range of research and clinical 
environments have identified areas in which these questionnaires may be improved. 
Therefore, the structure and content of the questionnaires was reviewed by an international 
panel consisting of the original developers, other user groups and experts in sports 
epidemiology and applied statistical methodology. Following a review panel meeting in 
October 2017, several changes were made to the questionnaires, including minor wording 
alterations, changes to the content of one question and the addition of questionnaire logic. In 
this paper, we present the updated versions of the questionnaires (OSTRC-O2 and OSTRC-
H2), assess the likely impact of the updates on future data collection and discuss practical 
issues related to application of the questionnaires. We believe this update will improve 
respondent adherence and improve the quality of collected data. 

Introduction 

The Oslo Sports Trauma Research Center (OSTRC) Overuse Injury Questionnaire was 
developed to address challenges which arise when using traditional sports injury surveillance 
methods to document the epidemiology of overuse injuries.1 Traditionally, most injury 
surveillance studies used time loss from sport as the primary criterion for defining the 
occurrence of injury and the duration of time lost as a surrogate measure of injury severity.2 

This approach underestimates the full impact of overuse injuries because athletes with an 
overuse injury can often continue to train and compete despite persistent injury-associated 
symptoms and limitations.3 The OSTRC Overuse Injury Questionnaire contains four domains 
which seek to evaluate the consequences of overuse injuries on athletes: (1) sports 
participation, (2) training volume, (3) sports performance and (4) pain (table 1, first column). 
By administering the questionnaire at regular intervals (eg, weekly), clinicians and 
researchers are able to monitor how the consequences of overuse injury change over time. 

The OSTRC Overuse Injury Questionnaire was initially developed to collect information on 
overuse injuries in specific, predefined, anatomical areas. However, it quickly became 
apparent that the approach was not only suited to recording overuse injuries—athletes may 
also continue to participate after sustaining acute injuries or while suffering illness.4 
Therefore, a modified version of the overuse injury questionnaire was developed that allowed 
athletes to record all types of health problems—the OSTRC Questionnaire on Health 
Problems.5 In this version, the four key questions referred to all types of health problems 
(table 2, first column), and if an athlete reported a problem, he/she then had to provide 
additional information such as the type of problem and its location or main symptoms.5  

The OSTRC overuse injury and health problems questionnaires have been widely cited and 
adopted in sports injury research since their initial publications in 2013 and 2014. A citation 
search performed in March 2019 using Thompson-Reuters Web of Science database 
identified 254 citations of the questionnaires, including 59 and 14 studies that used the 
overuse injury and health problem questionnaires, respectively, to collect data. 
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In addition to its research applications, the OSTRC health problems questionnaire has also 
gained popularity as a clinical monitoring tool to evaluate health trends and ensure timely 
care to athletes in a range of elite sports organisations. Users include, among others, the 
Norwegian, US, Australian and Dutch Olympic programmes and the Norwegian, US, Dutch 
and German Paralympic programmes. 

Due to this successful uptake, user groups from a range of research and clinical environments 
gained experience using the OSTRC questionnaires and identified several issues requiring 
consideration. To address these issues, which ranged from wording clarification to data 
analysis principles, the original developers of the questionnaire initiated a review process in 
August 2017 that included consulting with an international panel of researchers and clinicians 
who represented key user groups. The process included a review panel meeting in Oslo on 3 
and 4 October 2017. 
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In this paper, we summarise the topics discussed during the meeting and introduce several 
changes to the wording, structure and logic of the original questionnaires. We also analyse 
new and previously collected data to illustrate the impact of the changes. 

We refer to the OSTRC Overuse Injury Questionnaire and OSTRC Questionnaire on Health 
Problems collectively as the OSTRC questionnaires except where it is necessary to specify 
one in particular. In those cases, we use the abbreviation OSTRC-O and OSTRC-H.6 We use 
the suffix ‘2’ to specify the updated versions of the questionnaires (ie, OSTRC-O2 and 
OSTRC-H2). 

Questionnaire review procedure 

Review panel members were identified by the primary author (BC) based on their experience 
using the OSTRC questionnaires for research or clinical purposes or their expertise in 
epidemiological and applied statistics methodology in the sports medicine context. Prior to 
the meeting, the primary author had informal discussions with all panel members to establish 
the meeting agenda. Panel members who were unable to attend the meeting (n=5) provided a 
written summary of their positions on each agenda item. Following the meeting, a detailed 
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summary was distributed to the entire panel, including the proposed changes to the 
questionnaire wording, logic and response categories. The panel agreed unanimously on all 
changes and contributed as authors of this manuscript. 

Changes to the OSTRC questionnaires 

We considered each of the four key OSTRC questions in detail and discussed the need for 
changes to the wording, logic and response categories. Proposed changes were categorised as 
minor or more substantial. A more substantial change was defined as one where the panel 
agreed that such a change required validation. 

Minor (inconsequential) wording changes 

The panel noted several areas of ambiguity and inconsistency between questions in the 
original questionnaires and agreed to make minor changes to the questionnaire instructions 
and to the wording of all four questions. These changes included replacing ‘the past week’ 
with ‘the past 7 days’, replacing ‘cannot’ with ‘could not’ and adding titles to differentiate the 
questions (tables 1 and 2, second columns). 

In the OSTRC-H2, we replaced ‘injury/illness’ with ‘health problem’ in the instructions, 
questions and response categories. In the OSTRC-H2 instructions, we included the following 
definition of health problem: ‘A health problem is any condition that you consider to be a 
reduction in your normal state of full health, irrespective of its consequences on your sports 
participation or performance, or whether you have sought medical attention. This may 
include, but is not limited to, injury, illness, pain or mental health conditions.’ 

This definition is consistent with the International Olympic Committee consensus statement 
on methods for recording and reporting epidemiological data on injury and illness in sports.7  

The original OSTRC-O was published using only the knee, shoulder and low back as 
example areas. However, some readers appear to have misinterpreted this as meaning that the 
OSTRC-O is a specific knee, shoulder and low back questionnaire. Therefore, we made 
minor changes to the OSTRC-O template to clarify that the questionnaire is applicable to any 
anatomical region (table 1, second column). 

More substantial changes 

We recognised that reducing training volume is only one way in which an athlete can modify 
their normal sports participation in response to a health problem. The original question may 
have missed other common modifications such as reduced intensity, changes in the type of 
training (eg, cycling instead of running) or changing roles in a team (tactical/positional). To 
address this, we changed the wording of question 2; instead of asking about the extent to 
which an athlete has reduced their training volume, the revised question asks about the extent 
to which athletes have modified their training or competition. To align with this change, the 
word ‘normal’ was removed from question 1. 

Athletes may answer differently when asked about modified training or competition, 
compared with reduced training volume. To assess the consequences of the change in 
wording, for a period of 13 weeks, we included both questions simultaneously in the ongoing 
registry of three Dutch National Olympic programmes (ie, water polo, equestrian sports and 
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baseball); these programmes, included 90 athletes familiar with the OSTRC-H. To assess the 
level of agreement between responses to both questions, we calculated Cohen’s kappa using 
equal weights (table 3). The kappa coefficient was 0.55 which suggests substantial 
differences. However, the main inconsistencies between versions 1 and 2 occurred for the 
least severe health problems (ie, those with little or no consequences on training). These 
differences were consistent with our reasoning to modify the questioning. 

 

Changes to questionnaire logic and answer categories 

As questions 2–4 are only relevant for athletes who have a health problem and continue to 
participate in training and competition, we propose a new ‘gatekeeper’ logic that can be 
applied to question 1. Using this logic: 

 If an athlete selects the first answer option ‘full participation without health 
problems’, all further questions are redundant. In this case, a total severity score of 0 
is assigned and the questionnaire is complete. 

 If an athlete selects the fourth answer option ‘could not participate due to a health 
problem’, questions 2–4 are redundant. In this case, a total severity score of 100 is 
assigned. The athlete continues directly to additional questions researchers may apply 
to the questionnaire classify the reported health problem. 

This logic will reduce unnecessary responder burden by ensuring athletes only receive 
questions relevant to their current health state. However, it is important to note that in the 
past, when respondents were expected to complete all four key questions, their responses 
were not always consistent. For example, an athlete may have reported ‘reduced participation 
due to a health problem’ in question 1, then ‘cannot participate at all’ in question 2 or 3. 
Consequently, for consistency and clarity, we removed the response category ‘cannot 
participate at all’ from questions 2 and 3. We recommend that for these questions, the values 
to calculate the severity score are aligned with question 1 and 4 (ie, A=0, B=8, C=17, D=25) 
(readers are directed to Ref. 1 for a full explanation of the OSTRC severity score). 
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Consequences of changing the questionnaire logic and answer categories 

By applying gatekeeper logic, we eliminate the opportunity for athletes to report ‘full 
participation without health problems’ in question 1 and then (inconsistently) report the 
existence of a health problem in the subsequent questions. The revised questionnaire is, 
therefore, likely to reduce the number of health problems identified. 

To estimate the extent to which this occurs, we calculated the number of health problems 
identified when gatekeeper logic was and was not applied, using a convenience sample of 
13 888 OSTRC-H responses from elite Norwegian athletes. As shown in table 4, 
approximately 13% of the total number of cases were missed when gatekeeper logic was 
used. However, the missing cases were almost all of minor severity, given that 98.5% of 
substantial problems were still captured using gatekeeper logic. 

 

Additional questions 

The OSTRC questionnaire is a tool to capture and monitor health problems longitudinally in 
athletic populations. Following the four key questions, additional questions must be used to 
classify health problems and provide additional information to researchers or clinicians. We 
did not attempt to make recommendations on these follow-up questions, for a number of 
reasons. First, the questions used to classify health problems (eg, injured body part, injury 
type) should follow consensus-based recommendations.7 Second, the level of detail that is 
necessary and/or feasible to collect will vary between clinical and research settings. For 
example: 

 Collecting free-text (qualitative) information about a health problem, or knowing 
exactly who is aware of it, may be unnecessary in research studies where investigators 
do not need to provide clinical responses based on athlete responses. However, this 
information can be valuable when clinicians use the questionnaire in a practical 
athlete-monitoring context. 
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 For some research questions, such as those investigating relationships between load 
and injury or those related to subsequent injuries, knowing the exact date of injury or 
symptom onset may be extremely important. 

 It may be relevant to record whether the athlete has not been able to participate due to 
other reasons than health problems, such as holidays, work or school commitments. 

 Users cannot calculate the exact number of time-loss days from the four key questions 
alone. A follow-up question is needed to collect this information accurately. 

Users should, therefore, customise additional questions of the OSTRC questionnaires to suit 
their research and/or clinical needs and should categorise data according to international 
classification standards, such as the IOC consensus statement on methods for recording and 
reporting epidemiological data on injury and illness in sports.7 Conversely, we recommend 
that users retain the exact wording and scoring of the four key questions to facilitate data 
interpretation, comparison and pooling. 

Discussion 

In addition to reviewing the content and structure of the OSTRC questionnaires, the expert 
group discussed a range of general issues related to the questionnaire use, outcome measures, 
analysis methods and the need for consistent scientific reporting. Our aim was not to reach 
consensus on all topics, but to highlight areas that users may want clarified, share lessons 
learnt and to identify areas needing further research. 

Are two questionnaires necessary? 

As the OSTRC-H is designed to record all types of health problems, it may appear to negate 
the need for the OSTRC-O, which is limited to recording overuse injuries in predefined 
anatomical areas. However, previous research has shown that questionnaires asking athletes 
about specific injury types capture a greater number of problems in that location than when 
generalised questions are used.8 Therefore, the OSTRC-O may be preferable in studies that 
focus on overuse injuries to one specific injury location, particularly when collecting data for 
risk factor studies and randomised controlled trials.9–11 In these cases, competing risks should 
be considered in the statistical analyses to reduce the risk of bias.12  

Distribution frequency 

As the questionnaire refers to the previous 7 days, weekly distribution of the questionnaire is 
necessary to capture every health problem. However, for certain research questions, it may be 
acceptable to distribute the questionnaire less frequently, such as every second week9, 10, 13 or 
every month.14 If investigators or clinicians choose this approach, some short-duration cases 
may not be recorded, but outcome measures will still be comparable to data collected 
weekly.1, 5 We highlight, however, that to limit recall bias,15 even if the questionnaire is 
distributed infrequently (eg, only once a month), the questions should still refer to ‘the past 7 
days’. 

In elite sports, it is becoming increasingly common to collect training-related data from 
athletes every day. In this case, daily monitoring of health status using a modified version of 
the OSTRC-H is also feasible. This may be clinically valuable if athletes have sufficiently 
intensive medical coverage and may allow for greater accuracy in the collected data. 
However, data collected daily may not be directly comparable to those collected weekly. This 
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approach will also increase the demand on the athletes, and response rates and accuracy may 
decline over time. 

Outcome measures and analytical approaches 

Traditional epidemiological constructs, such as injury and illness incidence, prevalence and 
severity can be obtained using the OSTRC questionnaires with some basic additional 
questions on exposure and time loss. In addition, because the OSTRC questionnaires provide 
details on the consequences and symptoms of health problems, a range of other outcome 
measures can also be presented. The severity score and substantial health problems are two 
novel outcomes proposed with the original OSTRC questionnaires. These measures may be 
valuable for clinical use; however, as they are yet to be fully validated, researchers must 
consider their limitations. 

The severity score falls between 0 (full participation without health problem) and 100 (no 
participation at all) and is calculated based on the athlete’s responses on the four OSTRC 
questions. This score allows the visualisation of changes in the consequences of health 
problems over time for an athlete, which can be valuable for coaches, athletes and clinicians. 
However, using the severity score appropriately in analyses can be problematic. Although the 
severity score has previously been analysed as a continuous outcome variable, we emphasise 
that it does not satisfy the basic requirements of a continuous measure (eg, equal interval 
between possible scores). In effect, therefore, the severity score represents an ordinal-scale 
variable with 25 possible outcomes, not 100. Recent publications highlight the analytical 
benefits of representing various ‘states’ of an athlete’s health on an ordinal scale.16 

Unfortunately, for this approach to be feasible with small samples (as is normally the case in 
sports medicine research), the number of potential states needs to be far fewer than 25 to 
reduce the risk of sparse data bias.17 Using the time-varying nature of the OSTRC 
questionnaires outcomes in advanced multistate models is an area requiring further 
development and validation. 

Of particular note is the longitudinal nature of the data registered with the OSTRC 
questionnaires. Longitudinal approaches provide opportunities to explore the risks and 
prognoses of health problems over time and account for correlated data. Such analyses are of 
special interest for elite athletic populations that, in general, are smaller in number but tend to 
experience multiple events (injuries and/or illnesses). When considering longitudinal 
analytical methods, users should be aware of the inherent challenges of these methods, 
including (i) missing data, (ii) time-varying exposures, outcomes, confounders, effect-
measure modifiers and mediators, (iii) recurrent/subsequent events and (iv) competing 
risks.16, 18, 19  

Factors that may promote athletes to adopt the OSTRC questionnaires 

As shown in our citation analysis, multiple authors have employed the OSTRC 
questionnaires since the first publication in 2013.1 This suggests that the questionnaires 
represent versatile and functional tools for both research and clinical use. In many cases, 
studies have reported high response rates from athletes. However, the questionnaires have not 
always been successfully adopted by athletes.20, 21 In our experience and based on recent 
research,21 factors that are crucial to obtaining high response rates in the clinical setting 
include providing feedback to respondents, timely follow-up by clinicians when a health 
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problem is reported and personal interaction with athletes to motivate them. Similar factors 
influence the implementation of sports injury surveillance practices outside clinical settings.22  

We recognised that to encourage adoption of the questionnaire, its name should be relevant 
and recognisable to respondents. Although researchers should report the official 
questionnaire titles and abbreviations (OSTRC-O2 and OSTRC-H2) in scientific 
communications, it is not necessary to use the official titles when delivering the questionnaire 
to respondents. Instead, we encourage users to rename the questionnaires to suit their purpose 
and context (eg, The Norwegian Olympic Team Health Report). 

Importantly, this paper presents updates to the OSTRC questionnaires, so they provide 
greater clarity and consistency in the questions themselves. We also hope to ensure easier 
navigation using the gatekeeper logic. We believe that these changes will provide a better 
experience for the respondents and, in turn, maximise their adherence. 

Subjectivity and context specificity 

Completion of the OSTRC questionnaires requires a high level of subjectivity. Questions ask 
for the athletes’ perceptions of the consequences that a health problem has on their 
participation and performance, as well as their perceived symptoms. These perceptions are 
dependent on contextual factors such as athlete experience, level of sports, type of sport and 
time of season.23, 24 This means that data collected from different cohorts of athletes will not 
necessarily be comparable. We encourage further research to explore the psychometric 
properties of the OSTRC questionnaires across different contexts and populations. 

When the questionnaires are applied to contexts beyond adult sports (eg, among children, 
athletes with disability, performing artists and in occupational settings), the wording should 
be adjusted. We recommend an expert-based approach to ensure sound principles behind 
such adjustments, as we employed in this update. Any future adaptations of the questionnaire 
should undergo psychometric testing and validation. 

Conclusion 

Users from a range of sports research and clinical environments have gained experience using 
the OSTRC questionnaires and have identified areas in which they could be improved. In this 
paper, to provide greater clarity and consistency of questioning, we present changes to the 
wording, structure and logic of the original OSTRC questionnaires. We believe that these 
changes will improve athletes’ experience when completing the questionnaires and also 
improve the quality of collected data. 

What is already known on this topic 

 The Oslo Sports Trauma Research Center questionnaires were developed to address 
challenges in recording the full extent of sports-related health problems using 
standard sports injury data collection methods. 

 The questionnaires have been widely adopted in sports injury research and in clinical 
health monitoring programmes by a range of elite sports organisations. 

 Due to this successful uptake, a range of questionnaire-related issues requiring 
clarification or modification have been identified. 
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What this study adds 

 This manuscript proposes specific changes to the wording, structure and logic of the 
Oslo Sports Trauma Research Center (OSTRC) questionnaires and discusses the 
likely impact of the proposed changes on collected data. 

o Updated versions of the questionnaires (OSTRC-O2 and OSTRC-H2) are 
provided. 

o A range of general issues related to questionnaire use, outcome measures, 
analysis methods and implementation success are discussed, alongside areas 
needing further research. 
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