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General introduction

Chapter 1

SPORTS INJURY PREVENTION CHALLENGES
The sports medicine field has evolved in the past two decades and has been moving forward
exponentially in the last years. Traditionally, sports injury prevention approaches have
been following the ‘Sequence of Prevention’ that was proposed by Van Mechelen and
colleagues1 in 1992; a four-step model that presents a systematic logic from injury problem
assessment to the design of an evidence–based solution (Figure1). The first step aims to
describe the extent of the injury problem, followed by the second step that aims to
investigate the etiological factors and the injury mechanisms. The third step’s goal is to
develop science-informed injury prevention measures, and the fourth step assesses if the
developed measures actually work to solve the problem. This ‘Sequence of Prevention’
framework has guided research and practice towards injury prevention strategies over the
last 25 years.

Step 1
Establish the
extent of the
injury
problem

Step 2
Establish the
aetiology and
mechanism of
injury

Step 4
Assess the
effectiveness
by repeating
step 1

Step 3
Introduce
preventive
measures

Figure 1- Sequence of prevention proposed by Van Mechelen et al.1

Following the sequence of prevention, many publications have described extensively the
problem of injury in sports in epidemiological terms, as well injury mechanisms and risk
factors2. Based on this knowledge, preventive measures have been proposed and
randomized controlled trials have evaluated the efficacy of these measures to prevent
injuries. Evidence of efficacy, however, does not necessarily equal effectiveness in practice,
i.e. effective implementation3. Therefore, implementation of evidence has been presented
as a key process to bring controlled research findings into actual sports practice4–6. Finch7
proposed the TRIPP model (Translating Research into Injury Prevention Practice), which
added two steps to the above mentioned ‘Sequence of Prevention’ model (Figure 2). These
two additional steps are related to (1) the understanding of the implementation context
and (2) the evaluation of the implementation process of preventive measures. Studies
have applied the RE-AIM (Reach, Effectiveness, Adoption, Implementation and
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Maintenance) framework to evaluate the implementation process, and mainly indicated
poor adoption and maintenance of introduced preventive interventions3,8–10. These findings
indicate that the uptake of interventions by athletes is still limited, despite the
implementation efforts.

Figure 2- The Translating Research into Injury Prevention Practice (TRIPP) framework
proposed by Finch for research leading to real-world sports injury prevention7.

WHAT IS NEW IN SPORTS INJURY PREVENTION?
The ‘sequence of prevention’ describes a pathway that starts with the description of the
‘injury problem’ from an epidemiological perspective. However, the sports injury problem
has recently been described as a complex phenomenon11–14. Bittencourt et al.13 stated that
the web of determinants relating to, for instance, the risk for ACL (anterior cruciate
ligament) injury of ballet dancers consists of certain risk factors in a certain configuration.
However, the risk for ACL injury in basketball players consists of a web of other and/or
comparable risk factors, however, with a different relative weight and presented in a
different configuration. Injury risk factors will interact and impact differently as the context
of sports practice changes. Bekker and Clark14 also suggested that intervention outcomes
are influenced by interactions between people and places. Understanding the contextual
complexity requires the understanding that intervention success at a population level, or
effectiveness, is not only about the efficacy of the intervention. Therefore, it is also about
the effect of inter-related contextual factors on the intervention outcome. This paradigm
shift suggests that, while the problem is complex, traditional reductionist approaches may
not be able to develop effective solutions, while the context of the injury is a significant
part of the puzzle towards effective injury prevention in practice.
If this holds true, we may need to put our effort in answering different research questions.
Rutter made a compelling argument towards the complexity of Public Health
interventions15. He argued that researchers should aim to identify “if and how an
intervention contributes to reshaping a system in favourable ways”, instead of investigating
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whether an intervention fixes a problem. In short, because right now we have “the right
answers for the wrong questions”. Although Rutter argues for issues that relate to public
health problems in general, it is reasonable to specifically transfer his argumentation to
sports injury prevention. Bekker at al16 already claimed that instead of implementation and
dissemination efforts, we should focus on different questions that improve the relevance
of our research knowledge.
The understanding of the context in the injury prevention process currently only follows
after the full intervention has been designed, and has been tested out of the context;
whereas implementation science tries to find an à priori way to put an intervention into its
contextual practice. However, if we do not know for whom, where and how injury
prevention strategies are developed and implemented, there is a chance that we may build
perfect umbrellas to protect us from the rain for someone living in the desert. Thus, we
are to address a problem by building highly efficacious solutions that are completely out
of context and that have limited practical relevance.

HOW CAN WE INCORPORATE CONTEXT?
The challenge is to take the context into account when designing sports injury prevention
interventions that can be easily adopted and maintained in practice. To overcome such a
challenge, we need to do better by learning more about the athletes’ context already at
the beginning of the injury prevention process, i.e. problem statement. The meaning of
injuries and their prevention from the insiders’ perspective is still undisclosed. In order to
develop and implement scalable interventions, there is a need to understand how and why
athletes behave in a certain way and what their believes and attitudes are regarding injury
and its prevention. This implies that we need to get close to the field and that we need to
listen to the stakeholders, who deal with the injury problem on a daily basis. If we have
such knowledge prior to developing interventions, we will be able to understand the
problem in its context and to develop strategies that will fit better into the context. For this
purpose, we need qualitative research.
To date, epidemiological studies have addressed questions of prevalence, efficacy,
effectiveness, and causation17. Notwithstanding that these questions have provided a
crucial understanding of the sports injury problem and of potential solutions, there is an
important role for qualitative research to provide an emerging insight into the importance
of context.
Qualitative methods are also becoming increasingly prevalent in medical and related
research17–20. These methods provide additional ways for health researchers to explore and
explain the contexts in which health care professionals and their patients function, enabling
a more comprehensive understanding of the many aspects of health. Qualitative methods
have been associated historically with social sciences research. However, recently
qualitative methods have brought new insights to different fields of health care 10,21,22.
Nevertheless, the application of qualitative research in sports medicine is still restricted
only to a few publications9,23–25.
Qualitative research has a wide-ranging number of methods and frameworks20,26. One of
the frameworks that can be applied in qualitative research is Grounded Theory, proposed
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by Glaser and Strauss27. This method aims to move qualitative research beyond descriptive
studies into more explanatory theoretical frameworks. Thereby providing a conceptual
understanding of phenomena28. By applying concepts of Grounded theory it is possible to
learn about different contexts and to develop theories to understand the contexts.

WHICH CONTEXT ARE WE TALKING ABOUT?
The focus of this thesis is on high-level elite sports and performing arts and explores the
injury context by making use of qualitative research. The subpopulations investigated in
this thesis have a high risk of injury and a high injury rate. For example, one-third of the
1,116 responding athletes competing in the FINA World Championships in 2013 reported
an injury or physical complaint during the 4 weeks prior to the competition29. In a highperformance context, such as elite sports, injury prevention has an important role due to
the detrimental effects of injury on performance.
Elite athletes are also exposed to the heavy training load that is required to reach their
best performance. The contemporary competition calendars increase the demands on the
elite athlete, with an accumulating number of matches and other events over a shorter
period of time30. Additionally, the modern-day elite athlete also needs to compete in a
number of international tournaments and needs to attend training camps. Long-distance
air travel exposes athletes to travel fatigue and jet lag, which also increase their injury
risk31. On top of that, there is the psychological load of negative life-events and daily
hassles that create stress which can significantly increase the risk of injury32.
Despite the high number of epidemiological studies describing the injuries in highperformance athletes33,34, efficacy studies usually do not include such populations. They
are less likely to be taking part in a controlled study, due to the dynamic and demanding
nature of their routine. Hence, the evidence for efficacious prevention of sports injuries is
usually built and tested using randomization and control in a sports setting that is not
comparable with the specific demands of elite sports.
Other fields that also provide a performance-driven environment include professional
performing arts, for example, dancers and circus artists. In such an environment, the goal
is to perform at a high level that demands a subsequently high workload and extensive
training, resulting in high injury risks35,36. For example, lifetime prevalence estimates for
injury in professional ballet dancers range between 40% and 84%, while the point
prevalence of minor injury for professional ballet and modern dancers can reach 74%37–39.
For circus artists, the injury rate may range from 7.3 to 9.7 injuries per 1,000 artist
performances36,40. High-level dancers and circus artists are also exposed to congested
performance schedules, high training load, travel, and touring demands. In some way,
elite athletes, dancers, and circus artists are comparable in their work demands and risks
of injuries but gravitate in completely different contexts.
To reach the best potential of the elite artists, athletes, and dancers, there are stakeholders
(i.e. coaches, physiotherapists and artistic staff) who work with injury prevention on a daily
basis. Their perspectives on how injury prevention takes place in their routine can also
provide insights, and we need to include their perceptions to specify our questions to
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enhance the range of our problem description. Hence, we can explore the same problem
from different points of view in different contexts.

PRIMARY OBJECTIVE OF THIS THESIS
The primary objective of this thesis is to explore by means of qualitative research how
injury prevention is executed in practice and to describe the perspectives of various
stakeholders regarding injury and its prevention in 3 different high-performance contexts
(i.e. elite sports, professional dancers and circus artists).

SPECIFIC OBJECTIVES
•

•

•
•
•

To summarise the evidence in the sports injury prevention literature from a historical
perspective, and to describe how ‘context’ has been taken into account in the current
sports injury prevention evidence;
To describe the perception of sports injury in different elite contexts (i.e. in elite
sports, professional dancers and circus artists) and from different stakeholders’
points of view;
To describe how injury prevention takes place in 3 different performance-driven
contexts;
To explore the differences and similarities of elite sports, dance, and circus regarding
injury prevention;
To explore the potential benefits and value of qualitative research methods for the
field of sports injury prevention.

METHODOLOGY
This thesis followed an emergent design and the principles of Grounded Theory41. Emergent
design involves data collection and analysis procedures that can evolve over the course of
a research project, in response to what is learned in the earlier parts of the study42. The
Grounded Theory is a systematic methodology in the social sciences, involving the
construction of theory through the analysis of data43. Data were analyzed continuously as
they were being collected, and the questions could evolve and could be adjusted in
response to newly gained insights.
Individual semi-structured interviews and focus group interviews were conducted by phone
and face-to-face. Participants were asked about their perceptions and behaviors towards
injuries and their prevention. In the focus groups, questions were asked in an interactive
group setting where participants are free to interact and share ideas with other group
members44.
We applied this method of data collection to better understand the injury prevention from
the perspective of the athletes, dancers and circus artists and stakeholders.
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THESIS OUTLINE
This thesis has the following structure:
Chapter 2 is a narrative review on the first step of the Sequence of Prevention, introducing
the context as part of the sports injury problem definition. It proposes a novel approach
to the Sequence of Prevention, which aligns with contemporary views of sports injury
prevention.
Chapter 3 presents the perceptions of sports injury from the perspectives of the main
stakeholders in elite sport, i.e. athletes, coaches, and physiotherapists. As the first step of
the sequence of prevention proposes to describe the injury problem, this chapter helps to
understand if the current theoretical sports injury definitions, reported in the literature,
align with the perspectives of athletes, coaches, and physiotherapists.
Chapter 4 focuses on the description of the injury prevention process in the context of a
professional dance company. This chapter explores the perspectives of dancers and staff
of the Dutch National Ballet, regarding injury and its prevention. Taking the Sequence of
Prevention as a guiding framework, it presents the dancers' and staff's perspectives on the
definition of a dance injury, the critical risk factors from their point of view, as well as their
challenges to prevent injuries.
Chapter 5 explores the narrative of artists and the artistic team of Cirque du Soleil in
regards to injuries and their prevention and describes the prevention of injuries through
systems thinking lens. As a novel approach, in this chapter, a modified systems thinking
and qualitative research approach was applied in order to understand injury prevention as
a complex system. Taking a systems thinking approach, a system map is presented to
describe injury prevention as a multi-level system with multiple stakeholders, who are
directly and indirectly related to the injury prevention, as well as their interconnections.
Chapter 6 describes how sports injury prevention takes place in elite sport practice and
summarizes the perspectives of athletes, coaches, and physiotherapists regarding the most
critical factors related to injury prevention strategies in their respective elite sports
contexts. Based on the insiders’ perspective from different sports this chapter explores
how the elite sports context performs injury prevention. This chapter also presents the
perceived challenges encountered by athletes, coaches, and physiotherapists in preventing
injuries while pursuing their highest performance.
Chapter 7 discusses the findings of the previous chapters in relation to the overall aim of
this thesis and the respective research questions and provides challenges for future
research, as well as opportunities for practice.
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Chapter 2

ABSTRACT

It is possible to prevent sports injuries. Unfortunately, the demonstrated efficacy and
effectiveness of injury prevention approaches are not translated into lasting real-world
effects. Contemporary views in sports medicine and injury prevention suggest that sports
injuries are ‘complex’ phenomena. If the problem we aim to prevent is complex, then the
first step in the ‘sequence of prevention’ that defines the ‘injury problem’ already needs to
have to considered this. The purpose of this paper is to revisit the first step of the ‘sequence
of prevention’, and to explore new perspectives that acknowledge the complexity of the
sports injury problem. First, this paper provides a retrospective of the ‘sequence of
prevention’, acknowledging contemporary views on sports injuries and their prevention.
Thereafter, from the perspective of the socio-ecological model, we demonstrate the need
for taking into account the complex nature of sports injuries in the first step. Finally, we
propose an alternative approach to explore and understand injury context through
qualitative research methods. A better understanding of the injury problem in context will
guide more context-sensitive studies, thus providing a new perspective for sports injury
prevention research.
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INTRODUCTION
Since the ‘sequence of prevention’ of sports injuries1 was published, many studies have
shown that under ideal (i.e. controlled) and pragmatic (i.e. real-world) conditions it is
possible to reduce injury incidence, injury severity and the costs associated with sportrelated injuries2. The outcome of controlled trials is referred to as ‘efficacy’, whereas the
outcome of pragmatic trials is defined as ‘effectiveness’. Unfortunately, the demonstrated
efficacy and effectiveness results are not translated into a lasting meaningful effect in the
real world3-6. Consequently, implementation has become a major question; i.e. ‘How to
translate evidence into practice?’.
To overcome this implementation gap in our field, Finch has proposed the “Translating
Research into Injury Prevention Practice” (TRIPP) framework4. TRIPP adds to the ‘sequence
of prevention’ two additional steps: (1) the need for understanding the implementation
context (personal, environmental, societal and sports delivery factors); and (2) the
evaluation of the implementation process of preventive measures4. The need for an
evaluation of the implementation process highlights our limited understanding of the sports
context as a potential driver of preventive behaviour7. Thus, knowledge is required about
the setting, the culture, as well as the infrastructure related to sports injuries, which could
be so-called contextual determinants of the injury prevention process.
In the Oxford Dictionary “context” is defined as ‘the interrelated conditions in which
something exists or occurs’8. Drawing a parallel with sports injury, this implies that for
the same injury the ‘injury problem’ can differ, based on differences in context, e.g.
between a circus artist, an elite athlete, or a professional dancer. A dancer can deny or not
report an ankle sprain and still perform, because she is afraid to lose her position as a
soloist. Whereas a basketball player, with the same type of ankle sprain, will normally be
out of training for a week or more, but probably will continue playing if the injury happens
before an important final game in the play-offs. However, if we look at the injury from just
a bio-medical perspective, it is the same injury, with equal tissue damage and clinical
prognosis. Yet, when the context is considered, these injuries present different problems,
which will consequently require different preventive (and curative) solutions. The
development of such solutions should then logically be based on the athlete and his or her
context prior to the implementation of any solution, and should take into consideration the
demands, needs, possibilities, and motivation of the athlete.
These contextual aspects of sports injury should already be described and analysed as part
of the problem description; i.e. in the first step of the ‘sequence of prevention’.
Consequently, this paper revisits the first step of the ‘sequence of prevention’, introducing
context as part of the sports injury problem definition, and proposes a new approach to
explore the context in which injuries occur.
First, we will explain how the importance of context has led to the introduction of
complexity in sports injury prevention. Thereafter, this conceptual paper provides a
retrospective on the ‘sequence of prevention’ in light of the complexity paradigm. From
there we demonstrate the need to take into account context complexity at the beginning
of the injury prevention process. We conclude this review by proposing and emphasizing
the need to consider context-specific research questions, and highlighting the need for a
greater emphasis on qualitative methods being used in sports injury prevention research.
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CONTEMPORARY SPORTS MEDICINE IS COMPLEX
As already mentioned, contemporary views in sports medicine support the notion that
sports injuries are ‘complex’ and propose an ecological and dynamic systems approach
towards injury prevention interventions. Bittencourt et al.9 proposed a framework that
challenges the current reductionist approach to sports injury aetiology, presenting
‘complexity’ as an alternative paradigm to understand the occurrence of sports injury.
Following the same reasoning, Bekker and Clark10 suggested analysing injury through the
lenses of complexity, acknowledging the importance of understanding the influence of
context in sports injury research. Finally, Hulme and Finch11 advocated the need to
introduce a complementary systems paradigm for a better understanding of the process of
preventing sports injuries.
If the sports injury problem is acknowledged to be complex throughout the steps of the
‘sequence of prevention’, as the three views outlined above propose, then the first step
that defines the ‘injury problem’ needs to have already considered this complexity and the
context of sports injury before moving to the next steps. After all, if one starts with no or
limited knowledge about the context of a sports injury, this will lead to the development
of context-free preventive solutions.
As an analogy, let us say we are using our efficacy knowledge to put our resources into
building a Formula 1 car. The Formula 1 car performs perfectly under controlled conditions,
such as a pristine Formula 1 track. However, if our Formula 1 car then had to be used in
everyday conditions, we would realize that we would need to drive it on country backroads.. If we had known the conditions it had to drive on at the outset, we would have
built a 4x4 instead, i.e. a much slower alternative, but better aligned to the context in
which it needs to operate. Now to make our efforts worthwhile, within our current research
paradigm we try to modify the road for it to fit our Formula 1 car, rather than going back
to the design table to create a car that actually fits the context. This is exactly what
happens in sports injury prevention research as well.
Efficacious interventions are developed and tested under controlled conditions, after which
we attempt to change the users’ behaviour to adopt our ‘ideal’ intervention. Verhagen12
has argued that this is not the right approach and stated that injury prevention efforts
need to be built around athlete behaviours to be effective. Injury prevention should focus
on ‘what works for whom, when, where and why’10. Consequently, there is a need to know
and understand more about the behavioural aspects related to injury occurrence.

RE-VISITING THE STEPS OF THE ‘SEQUENCE OF PREVENTION’
Step 1 - Describe the sports injury problem
In the first step the sports injury problem is described by the magnitude of the problem
and its severity (Figure 1). The problem ‘injury’ is typically measured by epidemiological
measures and quantified in epidemiological studies. Prevalence, incidence, severity, injury
profiles, time loss, and costs have all been well described in a wide variety of sports, and
stratified by age, sex, participation level, sports, experience, etc2.
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Step 1
Establish the
extent of the
injury
problem

Step 2
Establish the
aetiology and
mechanism of
injury

Step 4
Assess the
effectiveness
by repeating
step 1

Step 3
Introduce
preventive
measures

Figure 1 The ‘sequence of prevention’ of sports injuries (adapted from van Mechelen1,
with permission)

Step 2 - Describe injury aetiology
Historically, based on traditional biomedical and pathophysiological aetiology, the cause–
effect paradigm has been applied widely in sports injury research, focusing on finding the
independent effect of a risk factor on injury outcome. Knowledge about risk factors is
mainly established through biomechanical, biomedical and epidemiological research6. Many
biomechanical and neuromuscular factors have been identified as risk factors for the
occurrence of lower limb injuries in many sports13. However, most risk factor studies
assume sequential linearity to explain the occurrence of sports injury and deal mainly with
downstream risk factors, which are proximate to the injury event and individual-related14.
On the other hand, upstream risk factors are factors largely outside of the control of the
individual, for instance psychosocial factors, which are less targeted in sports injury
research15-17.
The multifactorial and dynamic nature of injuries has been recognized by distinguishing
the intrinsic and extrinsic risk factors that lead to injury, yet in a sequential linear way18.
More recently Bittencourt et al.9 introduced the concept of a web of determinants (i.e. risk
factors) which implies a complex and dynamic systems approach, in a multiple levels
network. Following this web of determinants model, each context will present multiple
pathways that may lead to comparable injury outcomes.

Step 3 - Introduce preventive measures
The third step is to introduce measures that are likely to reduce the future risk and/or
severity of sports injuries. These measures should be based on the risk factors and the
mechanism(s) identified in the second step. Consequently, the following interventions
should target well-described, modifiable risk factors. In this third step, typically emphasis
is placed on controlling or changing the environment (i.e. external risk factors) and/or on
modifying intrinsic person-related risk factors. Because behaviour is supposed to modify
risk factors and injury mechanisms, behaviour is seen as an important component of the
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injury prevention intervention6. Adopting preventive interventions aimed at reducing sports
injury risk can be regarded as health behaviour. However, from a public health perspective
the study of any health behaviour in isolation from the broader social and environmental
context is incomplete and will lead to disappointing results when experiments targeting
behaviour change are transferred into the ‘real world’19. For example, interventions to
prevent overweight or to increase physical activity are more successful when multi-level,
contextual, socio-ecological factors (e.g. cultural background and environmental changes)
are understood and considered when translated into practice20.
Verhagen et al.6 have already pointed out the need to address behaviour and to identify
determinants of sports behaviour when attempting to prevent sports injuries. McGlashan
and Finch17 reviewed and analysed the use of behavioural and social sciences theories and
models in research. They found that most sports injury prevention studies applied
individual level (intrapersonal/interpersonal) theories. Their review showed that
organizational- and community-level theories have been used rarely. The latter types of
theories tend to assume that context is inherent to preventive behaviour and consider
more than the individual. Also, more recently, Vriend et al.21 reviewed intervention
strategies for sports injury prevention and concluded that most of the interventions had
targeted the individual. Based on the limited understanding of behaviour as a key
determinant of effective injury prevention applied in sports injury research, McGlashan and
Finch17 have recommended that future sports injury prevention studies should consider the
complexity of sports behaviours.

Step 4 – Evaluation of introduced measures
Given that interventions have been developed, the fourth step aims to ensure that
measures actually ‘work’. Many interventions have been tested in a controlled and
relatively context-free environment and have shown to be able to prevent injuries.
Subsequent studies have studied proven efficacious interventions in more practical (i.e.
less controlled) environments and have evaluated effectiveness and cost-effectiveness2.
However, research has demonstrated also that many other factors affect intervention
effectiveness, including factors such as intervention adherence, attitudes and beliefs17. This
notion has led to the development of the sequence of steps in the TRIPP framework4, which
targets the implementation process of efficacious interventions.

Additional steps to support implementation
The implementation process has also been evaluated to obtain a better understanding of
the limited effect of interventions in effectiveness studies22. To this end, the RE-AIM
framework23 has been applied to injury prevention interventions to evaluate reach,
effectiveness, adoption, implementation and maintenance of such interventions. This REAIM framework provides ‘contextual’ parameters to evaluate the intervention and its
implementation.
A systematic review evaluating 52 published injury prevention trials using the RE-AIM
framework identified that major gaps in the implementation of preventive measures can
be identified in the adoption and maintenance of interventions24. These two aspects of the
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implementation process relate to the behaviours of end-users, who need to adopt the
measures and support their maintenance. The review stipulated the importance of the
recognition of multiple stakeholders within a sports system who are relevant for effective
implementation of intervention measures, including players, coaches, staff and
administrators.
A review of the use of the RE-AIM framework in public health research25 also indicated an
increased awareness of the importance of context and provides support for asking
questions such as “which complex intervention for what type of complex patients, delivered
by what type of staff will be most cost-effective?; under which conditions?; and for what
outcomes?”. Thus, contextual factors should be taken into consideration earlier in the
process of the development of a sports injury prevention intervention and not just in the
implementation phase.

YOU CANNOT EXPECT GOOD WINE FROM BAD GRAPES
In a recent editorial, Bekker and Clark10 questioned the ‘sequence of prevention’ if the only
question is ‘does the intervention work or not?’. They argued that the ‘sequence of
prevention’ is simplistic, considering the complexity of the sports injury. However, the
sequence provides – just as any framework - merely a way to operationalize the research
process (Figure 1). In a production process the feedstock, i.e. the raw material, will
determine the final product. When thinking about the four steps of the ‘sequence of
prevention’, it is important to recognize that the feedstock (i.e. the first step) is the
problem description and is highly important in regard to the processes and outcomes of
subsequent steps.
Over the years, the content of the steps of the ‘sequence of prevention’ has been revisited
and new context-driven perspectives have been added. Within the second step, new
insights have been proposed which consider aetiology as consisting of a ‘web of
determinants’ that should be understood from the perspective of a ‘complex systems
approach’9-11. In the third step some studies have shown the importance of incorporating
socio-ecological theory to understand behaviour17,26,27. In the fourth step, and subsequent
implementation steps, recent studies have highlighted the importance of taking contextual
determinants into account when the success of an intervention and its implementation are
evaluated24. However, the first step - in which we describe the problem - seems still to be
performed with a context-free narrow focus on the injury. (Figure 2).
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4
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Figure 2 In the past 25 years the ‘sequence of prevention’ of sports injuries has been
mostly applied to produce context-free evidence, i.e. describing the problem and following
the steps in controlled environments that did not consider the context as part of the
problem from the outset. Contemporary views demand the ‘sequence of prevention’ to be
context-driven which will provide a more comprehensive view of the injury problem and
effective solutions.

A FRESH START FOR THE ‘SEQUENCE OF PREVENTION’
The injury will involve an athlete who can be characterized by many individual features as
well as multiple extra-individual factors that are associated with injury risk, e.g. the level
of performance in a particular sport, which has a specific culture, is regulated by a specific
association and takes place in a particular socio-economic class in a specific country.
(Figure 3).
A recommended approach would be to consider the injured athlete being in the centre of
a socio-ecological model, an approach already presented for medical interventions and
health policies28. Bronfenbrenner29 postulated that to understand an individual’s
development and behaviour, the entire ecological system in which this individual acts
needs to be taken into account. Ekstrand’s recent paper is, for instance, a good example
of how coach leadership style, as part of an ecological system, is related to soccer
injuries30. Some authors have already presented a socio-ecological model as a framework
for analysing the preventive behaviours in sports injury causation17,26,27,31. If the injured
athlete is placed at centre stage in the viewpoint, the socio-ecological model can help to
understand the dynamic interrelations between, amongst others, physical, biological,
ecological, technical, economic, and social aspects.
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Country

Beliefs
Perceptions
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Figure 3 A socio-ecological view of sports injuries which includes context at multiple levels,
i.e. individual, socio-cultural and environmental.

EXPLORING THE CONTEXT
New questions
There is a need to solve problems in sports medicine practice, and in order to do that the
injury problem needs to be addressed in-context. It is necessary to understand the
athlete’s context and how this context affects injury, how the athlete perceives injury and
how the athlete deals with prevention. Instead of asking whether an intervention works
for a specific problem, new questions should ask how context impacts a problem32.
Public health has been challenged by similar questions for many years (and still is). For
example, ‘condom use’ is a simple preventive measure that despite its proven efficacy is
not always current practice. Some studies have tried to understand why teenagers refrain
from using a condom even though they acknowledge the risk of disease and unintended
pregnancies33. The answers were found by qualitative research methods, showing the
relevance of contextual factors that play an important role in behaviour, in this case,
partner influence and social acceptance, for example33,34. To further illustrate challenges
in the context of sports injury prevention, Bahr at al.3 recently conducted the Nordic
Hamstring Survey It was found that teams do not adopt and implement an exercise
programme with a well-documented effect on both injury and re-injury risk, but continue
to use exercises with no or limited supporting evidence3. Such outcomes underline the
necessity of new research methods to better understand the contextual determinants of a
specific prevention process.

New research method approaches needed
New context-specific questions on the ‘‘how?’’ and the ‘‘why?’’ need to be posed in sports
injury prevention research in order to provide better understanding of the injury in its
context35. Given the complex nature of sports injuries, there is a need for a greater depth
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of understanding of the problem than the current knowledge attained mostly from
quantitative methodologies. Embracing complexity requires changes in the way that we
build evidence, for instance by incorporating qualitative methods in our studies. This idea
to incorporate qualitative methods is part of building evidence about complex
phenomenon10-36. Qualitative methods can address gaps in our understanding of a process
and can provide a contextual perspective on the problem, yielding insights not previously
studied37. Qualitative methods are becoming increasingly prevalent in medical research.
However, qualitative research has been limited in the sports injury prevention area38-43.
Qualitative methods provide ways for researchers to explore and explain contexts, enabling
a more comprehensive understanding of many aspects of health44. The context shapes
evidence and qualitative research can highlight aspects that usually would fall outside the
purview of traditional evidence45.
Many pieces of the puzzle are missing, because of the limited understanding of the
complexity of the sport context in which an injury occurs. Prior to measurement and
quantification of the problem, qualitative methods can explore this context and describe
in-depth insights, based on the perspectives of athletes, coaches and health providers38,4143
. Their view might provide a better understanding of injury occurrence and a more
comprehensive way to describe the ‘sports injury’ problem.
Qualitative research is more than just ‘another method’. It requires a different approach
to the problem, instead of the positivistic approach that attempts to find a unique truth
that can be generalized, i.e. the most common approach in quantitative research46.
Qualitative research accepts a more naturalistic approach, recognizing multiple realities
and seeking to understand and interpret relationships between different realities. The
different perspectives that surround the sports injury arise from different beliefs and
assumptions, which shape the way that a coach, an athlete or a health provider will behave.

CONCLUSIONS
After the first step of the ‘sequence of prevention’, armed with a broad view of the injury
problem and a deeper understanding of the context, the next steps will evolve further into
context-sensitive research evidence, giving better grounds for injury prevention research.
To explore sports injury questions, researchers need to understand and explore the context
in which injuries occur. By applying qualitative methods in the sports injury prevention
research we will be able to gain an in-depth understanding of the context in which injuries
occur. Instead of translating science to practice, we need to take context into account in
order to speak a common language. Once this has been done, tailored interventions can
be designed, implemented and tested in the real world, rather than trying to transfer
customised programs based on proven efficacious interventions into the real world with
limited effectiveness.
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ABSTRACT

This study aimed to explore how athletes, coaches, and physiotherapists define a sports
injury, and how the elite sport context influences their perception of injury. Semistructured interviews were conducted with athletes (n=10), coaches (n=4) and
physiotherapists (n=5) from different elite sports. The interviews were designed to explore
core constructs of a sports injury, and the contextual factors that are related to these core
constructs. Interviews were transcribed ad verbatim and analyzed independently by two
analysts using comparative data analysis based on Grounded Theory. Participants most
commonly defined an injury based on the athlete’s performance limitation. Pain and ability
to participate were also constructs applied in the definition of an injury, but mainly to
appraise severity. A variety of personal and external factors such as personal motivation,
pain coping strategies and importance of competition, were mentioned that influenced the
injury perception and consequently the injury definition. A sports injury was presented as
the end-result of an interaction between athlete features within the athletes’ context. Our
findings acknowledge that a sports injury is a context-dependent concept, and provide an
insight into the contextual factors that influence athletes’ and stakeholders’ perception of
injury.
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INTRODUCTION
Measuring the occurrence and severity of sports injury is the cornerstone of injury
prevention. As stated by Van Mechelen et al1, describing the injury problem is the first step
to develop injury prevention measures. Therefore, the definition of a sports injury has been
extensively discussed in several studies2–4 and consensus documents 5–7. Following this
reasoning, epidemiological studies have been conducted and injury surveillance systems
have been developed to measure sports injuries8–10. Describing self-reported physical
complaints; the need for medical attention and sport time-loss are some of the criteria
applied to define a sports injury4–7,11. All these different sports injury definitions attempt
to delineate the injury problem in a theoretical definition to be applied in scientific studies.
It remains undisclosed if the theoretical definitions applied in research align with how an
injury is perceived by athletes, coaches or health providers 12,13.
Recent views in sports medicine indicate that sports injury is a complex phenomenon14,15.
Bittencourt et al16 proposed a complex and dynamic web of determinants to understand
the aetiology of sports injuries. Following this reasoning, Bolling et al17 proposed to revisit
the first step of the sequence of prevention and advocated that contextual aspects of sports
injury should already be described and analyzed as part of the problem description. Some
studies have indicated the relevance of understanding the practical context for a successful
implementation of injury prevention interventions18–20. Hence, the perspectives of athletes,
coaches, and physiotherapists can provide insight to further develop injury surveillance
systems and epidemiological studies more fitted to their context21,22. Therefore, it is
important to understand how injuries are perceived and defined by athletes, coaches and
healthcare providers since they are the main end-users of injury surveillance systems and
injury prevention interventions23. In this way, applying the principles of a socio-ecological
model, we should explore the interrelations between the athlete and his or her context 24.
Based on the above reasoning, there is a need for further understanding of the perceptions
of athletes, coaches and physiotherapists regarding the definition of a sports injury.
Therefore, a qualitative study was performed to explore how athletes, coaches, and
physiotherapists perceive a sports injury in their elite sports context; and also, to explore
how the context influence the perception of a sports injury.

METHODS
Participants
The participants in this study were elite athletes, coaches, and physiotherapists from
diverse Olympic sports. All of them participated in international competitions in the 2016–
2017 and/or 2017–2018 seasons. Participants were recruited, initially, based on personal
contacts. Subsequently, additional participants were included using a respondent-driven
sampling method (i.e. initial participants provided contacts for further potential
participants).
Based on the maximum variation sampling method 25, we aimed to include athletes,
coaches, and physiotherapists from different sports. Individual and team sports, and young
and experienced athletes were included to get a sample covering a wide range of
perceptions, in order to capture the broadest set possible of information and experience.
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Data collection
Individual semi-structured interviews were conducted following a topic list. The interviews
were all conducted by the first author (CB). Six interviews were face-to-face and 13 were
done by phone or Skype. Interviews were scheduled depending on the participants’
availability. Interviews were conducted in English or Brazilian Portuguese and lasted, 28
minutes on average (23–42 min). The topics covered were: sports injury definition, factors
related to sustaining a sports injury, and the adopted prevention strategies. This paper
covers only the data related to the sports injury definition topic, which was structured by
the following questions:

•
•

How do you define a sports injury?
And based on which criteria?

To each interview, questions were added for enhanced clarity and understanding.
After interviewing 19 stakeholders from different sports and different levels of experience,
the same constructs were repeated and no additional data was added, indicating that
saturation had been reached. All participants provided informed consent and the study was
approved by the VU University Medical Center Ethics Committee.

Data Analysis
Interviews were audio-recorded, transcribed verbatim, and then analyzed based on
comparative data analysis 26,27, employing principles of Grounded Theory 28,29. The first
author (CB) and the second author (SDB) separately open-coded 6 interviews.
Subsequently, they discussed and refined the analysis (e.g. by removing themes, when
not supported by enough data, or by merging related themes into a single ‘parent theme’)
until consensus was reached. After the agreement between CB and SDB, the codes were
distributed over categories in a consensus meeting with CB, SB and RP. Following the
consensus achieved, the remaining interviews (n=13) were coded by CB using ATLAS.ti
(version 1.5.4).

RESULTS
Nineteen interviews with 10 athletes, 4 coaches and 5 physiotherapists, were conducted
between March and October 2017. To guarantee the anonymity of the participants, their
demographics data are presented at group level only (TABLE 1).
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Table 1 Demographic characteristics of participants

PARTICIPANTS

N

AGE (YRS)
Average
(range)

Athletes

10

29.9

SEX

SPORTS

F

M

8

2

Triathlon (2), Track and field
(2), Swimming (1), Judo (1),
Soccer (1), Field hockey (2),
Beach volleyball (1)

-

4

Swimming (1), Track and field
(1), Triathlon (1), Judo (1)

-

5

Swimming (1), Hockey (1),
Soccer (1), Diverse Olympic
sports (1), Water polo (1)

(24-38)

Coaches

4

40.3
(31- 48)

Physiotherapists

5

31.2
(27-41)

The results section is structured following the data analysis process. First, the core
constructs of the definition of a sports injury are described, as presented by the
interviewees. Thereafter, the factors that are related to these core constructs are
presented.

Core constructs of the sports injury definition
Performance level was mentioned in all interviews to define a sports injury, based on an
optimal performance level. Athletes, coaches, and physiotherapists consistently and most
commonly defined a sports injury based on its effect on the athlete’s performance.

An injury is something wrong with my body that stops me from doing my sport in a
perfect way. Athlete

What we use to identify if an athlete is injured, is based on his/her performance during
training or even before training. Coach

An injury is when a player is not able to perform at his best. Physiotherapist

Pain was consistently mentioned when talking about sports injury, with the remark that
"just pain" was not equal to ‘sports injury’. Many of the athletes described pain as a normal
component of training.
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After a strength training, you could be sore and that can be quite painful. I mean, you
can barely touch [the body area] sometimes, but that is not an injury. Athlete

Coaches and physiotherapists also described pain as an expected consequence of training.

Pain is not injury. An athlete has pain because he/she is training a lot, but it doesn’t
mean that he/she is injured. The muscle and the soft tissue are inflamed, they are
working excessively. There is pain but it doesn’t mean injury. Physiotherapist

Having to change the planned schedule for training, or even not being able to participate
in training and competition sessions was described mainly as an appraisal of the severity
of the sports injury.

When you talk about more severe injuries, they cannot even be training or playing.
Physiotherapist

For some athletes, not being able to participate in training or competition sessions was
also described as a threshold to perceive a condition as a sports injury.

If you really change your training and are not able to play, then it should be an injury
Athlete

Others mentioned the impact of the injury on the regular athlete’s sports participation as
a descriptor of injury.

[An injury] is more or less everything that prevents the athlete from having a normal or
regular training. Coach

Performance level, pain, and participation in training and/or competitions were the main
constructs presented when defining a sports injury based on participants’ perception. A
sports injury was often defined based on its consequence on sports performance, such as
“something that prevents you from performing in the way you can or want.” While pain
and being out of training and competition were described by participants mainly as a
subcomponent of a sports injury, especially to appraise the severity.
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Factors related to the constructs of the sports injury definition
Athletes, coaches and physiotherapists also presented a variety of factors related to the
above-described constructs of a sports injury. These factors modulate pain, performance
level, and sport participation, and vary, depending on personal or external factors.
For instance, an athlete with pain would consider him/herself injured when his/her
performance is hampered. However, different factors could potentially influence athletes’
performance, such as for example pain tolerance.

That [injury definition] is so dependable on who you are; because some people have
much higher pain levels than others... I have a really high pain threshold. Athlete

The focus on competitions and personal motivation were also mentioned as factors that
influence how pain was perceived, as well as the decision to keep participating in sports.
This athlete referred to an injury situation when she said:

I participated in the European championship - that competition was very important for
me and I just kept going and going, even with pain. But after that, I experienced more
pain because I didn’t have the [competitive] focus anymore, the competition was gone,
and at that moment, I realized that it really hurts. Athlete

Sometimes the importance of the competition may influence the decision to still participate
in sports, despite the athlete having the perception to be injured. The athlete than manages
the symptoms.

It really depends on your schedule. Sometimes you have to see which matches you have
ahead, you take painkillers and go through it. And if you know that the coming match is
not really important, it is better to take some time off and get some rest. Athlete.

Also, athletes and coaches and physiotherapists highlighted that their experience changed
how they perceive an injury.

If you are more experienced [as an athlete] (…) you feel best what your body needs.
Coach

I listen to my body a lot better, better than 5 or 10 years ago. So, if I have an injury, I
make sure that I treat that properly. Athlete
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Athletes reported that, when they are still able to participate in training and competition,
they usually try to manage the symptoms of an injury before seeking medical care, or
before communicating with their coach.
Coaches and physiotherapists also mentioned that the way an injury is perceived may
change in case of an upcoming competition due to the need to perform. They talked about
their relationship with the athlete regarding open communication, honesty, and risk-taking
during the injury process.

An athlete was very close to qualifying for the Olympics (…)and we kind of pushed a little
bit and she had some soreness (…) She was not completely honest with me about how
much she was hurt and I was also blinded by the goal. I didn't quite take it as seriously
as I should. And maybe, if we had a week off, she would have been in the Olympics. But
she was not. Coach

The factors described by the participants modify their perception of a sports injury by
interfering at the level of the core constructs of the sports injury definition. To illustrate
how personal and external factors influence the core constructs of the injury definition
depending on the context, we designed a flowchart based on our data analysis (Figure 1).

Symptoms (pain, tightness,
pre-injury feeling)

PAIN

Does it hamper performance?
Yes

No

It is an INJURY

It is not an injury

Can I still participate?

Importance of the competition
Pain coping strategies
Personal motivation
Experience

Yes
Can I manage myself?
Autonomy on training schedule
Experience / past injuries
Relationship with coach and medical staff

Yes

Periodization
Pain tolerance
Season period

No

No
Should I report
an injury?
Coach

PERFORMANCE
LEVEL

PARTICIPATION
IN TRAINING/
COMPETITION

Communication
Trust

Medical team

Figure 1 Based on interviews analysis, injury perception can be modified by personal
and external factors (grey boxes), which influences the core constructs of the sports
injury definition (i.e. pain, performance level and sports participation).
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DISCUSSION
Our findings suggest that the definition of sports injury is a fluid phenomenon. Pain,
performance level, and availability for sports participation are the main constructs to define
a sports injury as perceived by elite athletes, coaches, and physiotherapists. However,
contextual factors can influence their perception and consequently, their definition of a
sports injury.
Our findings are comparable with what has been described in the sports medicine literature
and that has been applied in epidemiological studies3,4,6,30. For instance, the Oslo Trauma
Research Center Questionnaire (OSTRCQ) on health problems incorporates the core
constructs described in this study11,31. The OSTRCQ on health problems contains 4 key
questions that measure to what extent a health complaint hampers athletes’ sports
participation, training volume, performance, and the extent of the symptoms reported by
the athlete. Subsequent questions are used to categorize the athletes’ health complaint as
an injury or illness, and whether the health complaint has led to sports time-loss and/or
required medical attention. All constructs mentioned in our study, are applied in the
OSTRCQ as well. However, the OSTRCQ is a self-report questionnaire. The answers are by
definition subjective and dependent on the context. Therefore, it reinforces the importance
of our study which provides a better understanding of the stakeholders' perspectives
regarding the OSTRCQ constructs. We encourage other studies to explore the perspectives
of end-users in different sports setting or level ( i.e. recreational sports).
In the present study we found that a sports injury was not defined based on the symptoms,
but on its consequence on sports performance. Performance is the main goal in elite sports
32,33
and this was reflected in how our participants defined and perceived a sports injury.
As athlete performance is an essential component of the definition of a sports injury,
including performance measures in the operationalization of injury surveillance systems
may improve the face validity of such systems.
The factors related to the core constructs observed in this study may potentially influence
injury perception and consequently, injury definition. For example, a soccer player can
perceive an ankle sprain as an injury, while a swimmer does not perceive the same
condition in the same way, due to different sports demands or differences in pain tolerance.
Because of this, a sports injury should not be viewed as a health condition in itself, but
should rather be viewed as an interaction between physical damage and contextual factors.
Timpka 2 has applied the International Classification of Functioning, Disability and Health
(ICF) 34,35 developed by the World Health Organization (WHO) to operationalize a sports
injury accordingly. The ICF highlights the importance of the contextual factors on health
outcomes. The contextual factors could be external (e.g. training and competition
schedule), or i.e. personal factors. Drawing a parallel with our findings, such contextual
factors could be for example pain tolerance, the importance of competition.
The diversity of factors related to the injury perception, described in the present study,
suggests that the definition of a sports injury is context-dependent. Sports medicine
research has been looking for a clear cutoff point to define sports injury in a dichotomous
way – “injured or not injured”. However, applying a standard injury definition (e.g. a timeloss definition) may produce different outcomes in different contexts. And even during the
season, in the same setting, those injury numbers will be modulated by different factors,
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such as periodization and competition schedule. The importance to describe and explore
contextual factors when assessing and monitoring injuries can provide a better
understanding of the injury problem, beyond injury rates. A more comprehensive system
that aligns, for instance, performance measures, competition schedule and performance
outcomes could better characterize the numbers of sports injuries observed in injury
surveillance systems. The framework proposed by Shrier et al36 of multi state of injury also
proposed a multiple outcome to define subsequent injuries. While Hespanhol et al37
described how a more individual tailored approach with a broader injury definition could
be beneficial to the early identification of injuries for the implementation of early
interventions.
This study has limitations to be considered while interpreting the findings. As any
qualitative study, our findings cannot be generalized, especially taking into account our
relatively specific and specialized sample. Of note here is that we only included male
coaches and physiotherapist, while the sample of athletes was mainly composed by
women. The findings may, however, be transferable to other contexts, after a careful
assessment of the applicability of our results to other settings. Other sports stakeholders
(e.g. the team manager, other health professionals, such as sport physicians and
psychologists) were not part of our sample and they might also have different perspectives
regarding injury definition. Our sample consisted of a group of elite sport professionals
and, therefore, no comparison should be made with other sport settings and levels. In
addition, all participants were competing/working in Europe; thus, cultural experiences
may also have played a role in our findings.
The inclusion of athletes, coaches, and physiotherapists provided an overview of
perspectives on the issue of defining a sports injury, which is considered a strength of this
study. Additionally, the sample was composed of elite sports professionals, with
participation in Olympic games and other international competitions, which provided a
group not frequently represented in the sports injury literature. Although previous studies
have addressed the view of athletes and stakeholders regarding sports injury13,38,39, to the
best of our knowledge, this is the first study conducted in an elite sport setting to explore
the concepts and contextual factors related to the definition of sports injury, based on the
perspectives of athletes, coaches and physiotherapists. Moreover, applying principles of
Grounded Theory allowed meaning to emerge from the data and to build a conceptual
framework through inductive data analysis. This approach has provided a genuine
description of the participants’ views.

PERSPECTIVES
Our findings reinforce the understanding that a sports injury will emerge as the end-result
of an interaction between features of the athlete, within his’/hers context. Elite athletes,
coaches, and physiotherapists described performance limitation as the main indication of
a sports injury, since their context is a performance-driven environment. This information
is relevant for the development and implementation of sports injury surveillance systems
and prevention strategies. Hence, the use of performance measurements in injury
surveillance systems may provide an opportunity to improve athletes’ health monitoring
and surveillance system, based on our participants’ view. Further studies should explore
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performance limitation as a component of sports injury definition for elite sports. The
contextual factors that influence the injury definition should also be a goal in future
research. It is clear that injury definition cannot be seen as a ‘black and white’
phenomenon. There is a need to better understand the contextual factors that evolve
around the grey areas of injury definitions. Our findings acknowledge that a sports injury
is a context-dependent concept, and provide an insight into the contextual factors that
influence athletes’ and stakeholders’ perception of injury. Future studies are encouraged
to better understand how sports injuries are perceived within different sports, settings and
levels.

43

Chapter 3

REFERENCES
1.

van Mechelen W, Hlobil H, Kemper HCG. Incidence, Severity, Aetiology and
Prevention of Sports Injuries. Sport Med. 1992;14(2):82-99.

2.

Timpka T, Jacobsson J, Bickenbach J, Finch CF, Ekberg J, Nordenfelt L. What is a
sports injury? Sports Med. 2014;44(4):423-428.

3.

Bahr R. No injuries, but plenty of pain? On the methodology for recording overuse
symptoms in sports. Br J Sports Med. 2009;43(13):966-972.

4.

Finch CF. An overview of some definitional issues for sports injury surveillance. Sport
Med. 1997;24(3):157-163.

5.

Fuller CW, Ekstrand J, Junge A, et al. Consensus statement on injury definitions and
data collection procedures in studies of football (soccer) injuries. Clin J Sport Med.
2006;16(2):97-106.

6.

Fuller CW, Molloy MG, Bagate C, et al. Procedures for studies of injuries in rugby
union. Medicine (Baltimore). 2007;41:328-332.

7.

Timpka T, Alonso JM, Jacobsson J, et al. Injury and illness definitions and data
collection procedures for use in epidemiological studies in Athletics (track and field):
Consensus statement. Br J Sports Med. 2014;48(7):483-490.

8.

Edouard P, Branco P, Alonso JM, Junge A. Methodological quality of the injury
surveillance system used in international athletics championships. J Sci Med Sport.
2016;19(12):984-989.

9.

Ekegren CL, Gabbe BJ, Finch CF. Sports Injury Surveillance Systems: A Review of
Methods and Data Quality. Sport Med. 2016;46(1):49-65.

10.

Kerr ZY, Dompier TP, Snook EM, et al. National collegiate athletic association injury
surveillance system: Review of methods for 2004-2005 through 2013-2014 data
collection. J Athl Train. 2014;49(4):552-560.

11.

Clarsen B, Myklebust G, Bahr R. Development and validation of a new method for
the registration of overuse injuries in sports injury epidemiology: the Oslo Sports
Trauma Research Centre (OSTRC) Overuse Injury Questionnaire. Br J Sports Med.
2013;47(8):495-502.

12.

van Wilgen CP, Verhagen EALM. A qualitative study on overuse injuries: The beliefs
of athletes and coaches. J Sci Med Sport. 2012;15(2):116-121.

13.

Jelvegård S, Timpka T, Bargoria V, Gauffin H, Jacobsson J. Perception of Health
Problems Among Competitive Runners. Orthop J Sport Med. 2016;4(12):
232596711667397.

14.

Bekker S, Clark AM. Bringing complexity to sports injury prevention research: from
simplification to explanation. Br J Sports Med. 2016;50(24):1489-1490.

15.

Hulme A, Finch CF. From monocausality to systems thinking: a complementary and
alternative conceptual approach for better understanding the development and
prevention of sports injury. Inj Epidemiol. 2015;2(1):31.

16.

Bittencourt NFN, Meeuwisse WH, Mendonça LD, et al. Complex systems approach

44

Sports injury perceptions

for sports injuries: moving from risk factor identification to injury pattern
recognition—narrative
review
and
new
concept.
Br
J
Sports
Med.
2016;50(21):1309-1314.
17.

Bolling C, Mechelen W Van, Pasman HR, Verhagen E. Context Matters : Revisiting
the First Step of the ‘ Sequence of Prevention ’ of Sports Injuries. Sport Med.
2018;(0123456789).

18.

Verhagen E, Voogt N, Bruinsma A, Finch CF. A knowledge transfer scheme to bridge
the gap between science and practice: an integration of existing research
frameworks into a tool for practice. Br J Sports Med. 2014;48(8):698-701.

19.

Finch C. A new framework for research leading to sports injury prevention. J Sci Med
Sport. 2006;9(1-2):3-9.

20.

O’Brien J, Donaldson A, Finch CF. It will take more than an existing exercise
programme to prevent injury. Br J Sports Med. 2016;50(5):264-265.

21.

Verhagen E, Bolling C. We dare to ask new questions. Are we also brave enough to
change our approaches? Transl Sport Med. 2018;1(1):54-55.

22.

Verhagen EALM, Stralen MM Van, Mechelen W Van. Behaviour , the Key Factor for
Sports Injury Prevention. Sport Med. 2010;40(11):899-906.

23.

Barboza SD, Bolling CS, Nauta J, Mechelen W van, Verhagen E. Acceptability and
perceptions of end-users towards an online sports-health surveillance system. BMJ
Open Sport Exerc Med. 2017;3(1):e000275.

24.

Bronfenbrenner U. Ecological systems theory. In: Six Theories of Child
Development: Revised Formulations and Current Issues. Vol 6. ; 1992:187-249.

25.

Coyne I. Sampling in qualitative research. Purposeful and theoretical sampling;
merging or clear boundaries? J Adv Nurs. 1997;26(3):623-630.

26.

Glaser BG. The Constant Comparative Method of Qualitative Analysis. Soc Probl VO
- 12. 1965;445(4):436.

27.

Boeije H. A Purposeful Approach to the Constant Comparative Method in the Analysis
of Qualitative Interviews. Qual Quant. 2002;36:391-409.

28.

Strauss A, Corbin J. Basics of qualitative research: Grounded theory procedures and
techniques. Newbury Park, CA: Sage Publications; 1990.

29.

Charmarz K. Constructing Grounded Theory : A Practical Guide through Qualitative
Analysis. London: Sage Publications; 2006.

30.

Ekegren CL, Donaldson A, Gabbe BJ, Finch CF. Implementing injury surveillance
systems alongside injury prevention programs: evaluation of an online surveillance
system in a community setting. Inj Epidemiol. 2014;1(1):19.

31.

Clarsen B, Rønsen O, Myklebust G, Flørenes TW, Bahr R. The Oslo Sports Trauma
Research Center questionnaire on health problems: a new approach to prospective
monitoring of illness and injury in elite athletes. Br J Sports Med. 2014;48(9):754760.

32.

Dijkstra HP, Pollock N, Chakraverty R, Alonso JM. Managing the health of the elite

45

Chapter 3

athlete: a new integrated performance health management and coaching model. Br
J Sports Med. 2014;48(7):523-531.
33.

Drew MK, Raysmith BP, Charlton PC. Injuries impair the chance of successful
performance by sportspeople: A systematic review. Br J Sports Med.
2017;51(16):1209-1214.

34.

World Health Organization. How to use the ICF: A practical manual for using the
International Classification of Functioning, Disability and Health (ICF). World Heal
Organ. 2013.

35.

World Health Organization.The International Classification of Functioning, Disability
and Health. World Heal Organ. 2001;18:237.

36.

Shrier I, Steele RJ, Zhao M, et al. A multistate framework for the analysis of
subsequent injury in sport (M-FASIS). Scand J Med Sci Sport. 2016;26(2):128-39.

37.

Hespanhol Junior LC, Barboza SD, van Mechelen W, Verhagen E. Measuring sports
injuries on the pitch: A guide to use in practice. Brazilian J Phys Ther.
2015;19(5):369-80.

38.

Fagher K, Forsberg A, Jacobsson J, Timpka T, Dahlström Ö, Lexell J. Paralympic
athletes’ perceptions of their experiences of sports-related injuries, risk factors and
preventive possibilities. Eur J Sport Sci. 2016;16(8):1240-1249.

39.

McGlashan A. Coach perceptions of risk factors associated with lower limb injuries.
J Sci Med Sport. 2017;20:e7

46

47

48

CHAPTER 4

In your shoes
Perspectives of dancers and staff
regarding dance injury and its
prevention

Caroline Silveira Bolling, Rogier M. van Rijn, Willem van
Mechelen, H. Roeline Pasman, Janine H. Stubbe
Satatus: Submitted

Chapter 4

ABSTRACT

Professional dancers have a high injury risk which makes them also a target for preventive
strategies. The aim of this study was to explore the perspectives of dancers and staff of
the Dutch National Ballet, regarding injury definition, risk factors, and preventive
measures. Dancers and staff participated in two focus groups (FG), one with the medical
and artistic staff (n=7) and another with dancers (n=10). Data were analyzed using
principles of Grounded Theory through the constant comparative method. Our results
showed that the participants defined an injury mainly based on dance performance
limitations, while pain and time loss were constructs applied to reflect injury severity.
Regarding the perceived risk factors for dance injuries, the disbalance between workload
and the dancers capacity to deal with this load was the most referred topic. A multitude of
factors related to workload and load capacity and their interrelations were also described.
With regard to preventive measures “being fit and prepared” was the main preventive
strategy described. Injury prevention was described as a team effort and the mentioned
critical factors that modulate the injury prevention process were communication, dancers’
experience and load management (e.g. through season planning). Our findings present
multiple features of injury prevention in this dance company. The interrelation of injury
risk factors indicates the complexity of the dance-related injury problem. Preventive
strategies targeting teamwork, communication and load management may help to reduce
the injury risk and improve the injury prevention process.
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INTRODUCTION
Dancers’ injuries have a high incidence and are arguably underestimated 1–3. Some studies
have found promising results of injury prevention strategies for dancers 4–6. Hence, dance
medicine research has been focusing on prevention of dance injuries. Musculoskeletal
injuries and risk factors have been studied in different dance settings and levels, describing
demographical, biomechanical, and environmental risk factors1,7,8. Some literature reviews
have indicated inconclusive or divergent results with a low level of evidence regarding
injury risk factors and injury incidence 1,8. Therefore, it is recommended to develop a
standard injury definition9 and more prospective descriptive studies 10 taking into account
the multifactorial nature of dance injuries.
The above summarized challenges to develop injury prevention in dance are comparable
to the challenges encountered by sports injury prevention. In sports medicine, the answers
to these challenges are still under debate despite the relative higher number of
publications, if compared with dance medicine. Beyond the number of studies, there is a
need for new approaches.
Recent sports science literature states sports injuries as a complex phenomenon11–13, which
may pose a new perspective for injury prevention research. These contemporary views
propose an ecological and dynamic systems approach towards interventions, considering
the interaction between components and subcomponents of the physical and the social
environment14. The same reasoning can be applied to dance injuries. Therefore, the
complexity of the context plays a role in the occurrence of dance-related injuries. Dancers
have a unique environment that merges artistic and athletic needs, with a huge diversity
of dance styles, levels of performance, and company and schools structures. A better
understanding of the dance injuries context is critical to develop sustainable preventive
measures for dance injuries.
Therefore, dancer and staff perceptions regarding dance-related injury problems can
provide valuable information to develop context-driven strategies to reduce dance injuries.
Some studies have explored perceptions of injured dancers regarding their injuries 15–17,
but dancers’ perceptions regarding injury prevention have remained so far undisclosed.
Therefore, this study aim was to explore the perceptions of dancers and staff regarding
the injury prevention process in a professional dance company.

MATERIALS AND METHODS
Participants
Dancers and members of the medical and artistic staff from Het Nationale Ballet
Amsterdam (i.e. the Dutch National Ballet) were invited to participate in this study. The
Dutch National Ballet is the largest dance company in the Netherlands, with a wide
repertoire from classical to modern ballet with 87 dancers from all over the world and
considered among the top dance companies of the world.
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Data collection
Two focus group (FG) interviews were conducted with convenience samples of participants.
One group was composed of 7 members of the medical and artistic staff (i.e. ballet
masters, dance teachers, choreographers, and health professionals). The mean age of the
participating staff was 57 years ( range 44-67), 6 were female. Another group was
composed of 10 dancers, including soloists and members of the corps de ballet from
different countries, to guarantee a group with diverse perspectives. The mean age of
dancers was 27 years (range 20-35), 6 were female. The focus group interviews were
scheduled by the company, and dancers and staff were invited according to their
availability. All interviewees participated voluntarily. The duration of the focus group
interviews was 75 and 50 minutes for the staff and the dancers, respectively. A trained
researcher (CB) was the moderator for each focus group, while another researcher (RvR)
was the observer.
The questions asked explored the perceptions of the interviewees regarding injury
definition, injury-related risk factors, as well as current preventive measures (Table 1).

Table 1 Topic list and interview guide for the focus groups. Additional questions were
added depending on the dynamics of the group discussions.
Interview guide
Injury definition

What do you consider as an injury?
How do you define an injury?

Factors influencing injury
occurrence

Which factors influence the occurrence of an injury?
How do these factors influence the injury occurrence?

Injury prevention
measures

Who is responsible for the prevention of injuries?
Which injury prevention strategies do you apply and
why?
How do you choose your injury prevention strategies?
Which factors in your daily routine support injury
prevention? Which factors make injury prevention more
difficult?

The focus group interviews were audio-recorded and transcribed verbatim. Written
informed consent was obtained and the VU University Medical Center Ethical Committee
had approved this study.

Data analysis
Data were analyzed using principles of Grounded Theory19,20 based on the constant
comparative method for qualitative data analysis 21. The first researcher (CB) and the
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second researcher (RvR) separately coded the transcriptions. The open coding was
conducted in the initial stage of the comparative analysis to find overarching themes and
concepts. Subsequently, the coders discussed codes to merge related codes into categories
and analyzed the relationships between codes and categories to identify the main themes.
At this last stage, the coders reduced the codes to a larger and more inclusive concept
based on the relationship between codes and categories.

RESULTS
Taking the Sequence of Prevention as a guiding framework18, we present the dancers' and
staff's perspectives on the first, second and third steps of this Sequence. Accordingly, the
main findings are presented according to the following structure: 1) injury definition, 2)
factors related to injury occurrence and 3) injury prevention measures. The dancers and
staff expressed their perspectives in different ways. However, during data analysis, it was
clear that they described similar concepts. Therefore, the findings from dancers and staff
were merged, as the main codes did not differ between both dancers and staff.

Injury definition
During the focus groups of dancers and staff different constructs of injury definition were
mentioned, such as performance limitation, pain and changes in participation (limited or
non- participation) in classes and shows (Table 2). The most frequently described way to
define an injury was the limitation on (optimal) performance level. The participation of
injured dancers in rehearsals and shows was acknowledged by staff and dancers, inferring
that when a dancer is still dancing this does not mean that he/she is not injured. Pain was
cited many times during both focus group discussions, with remarks made that “pain
doesn’t mean injury” since pain is part of a dancer’s life.
Dancers and staff described different “levels of injury”, implying that it is difficult to find a
concrete single definition of injury. When describing these “levels of injury”, staff and
dancers acknowledged that missing classes or shows due to an injury is a means to classify
the most severe injuries. However, in both focus group discussions, the ability to dance
through pain was mentioned by the staff as well as the dancers when describing the
different injury levels.
Dancers and staff also brought to the focus groups that the company in itself- as an
institution - has a definition for injured dancers.

Table 2 Codes and respective quotes related to the injury definition
Codes

Quotes

Injury means
performance
limitation

[injury is] something that limits you to do your 100%. Dancer
So for me, an injury it’s when someone is limited, can’t do some
activity on the level that they are used to do. Staff
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Injured
dancers still
perform

Injured people do shows and performances, but they’re still injured,
in my feeling. Staff

Pain is part of
the dancers’
life

you are always dancing with some pain, some kind of pain. Staff

Injury
spectrum –
the levels of
an injury

We know that they [dancers] are limited. They can do it, but not
fully. So, there is a level of injury. Many people that are doing their
performance, they are not 100%. It’s a grey area. Staff
B: Well, that is the extreme part of it. I think there are different
levels of injury. There are some injuries that you can work through it.
C: Chronic injury
D: You have pain, you can still work, through it. But you can’t do your
full, your 100%, as you can when you are not injured. And of course,
you have the ones[injuries]that you cannot. Dancers

The
institutional
injury
definition

I think with our company, we define pain… when you are in pain and
still dancing. And when you are injured, you are out. If you say you
are injured but you are still dancing, I don’t think we call, in our
company, an injury. Dancer
The definition of injured [dancer] is that: you do the classes but you
don't do the performances. Staff

Factors related to the injury occurrence
The disbalance between load and how dancers are able to deal with load (i.e. load capacity)
was the most often mentioned factor for the occurrence of dance injuries by dancers and
staff. While describing this dynamic and complex balance between load and load capacity,
many load factors were extensively discussed (Table 3). Overloading the dancer was
constantly mentioned by staff and dancers as a risk factor. However, this disbalance
between load and load capacity was described by the interrelatedness of factors; for
example, the overload of non-injured dancers can also affect the availability of dancers
due to an injury.
Additionally, load consistency, i.e. the way load is distributed along the day and/or the
season, was often mentioned in focus groups with both dancers and staff as a related factor
to the occurrence of an injury. The structure of schedule was also mentioned. Despite the
fact that schedule is planned by the staff, it can also be influenced by labor regulations,
such as by clauses in the collective labor agreement (in Dutch: ‘CAO’). The schedule also
has an impact on recovery time.
In this way, the workload factors were presented as interrelated and were mentioned as
most important factors related to the occurrence of an injury. On the other hand, factors
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that affect load capacity were discussed briefly by the staff and mainly referring to dancerrelated individual factors (e.g. nutrition, mental health).

Table 3 Codes and respective quotes referring to factors related to the injury occurrence
Codes

Quotes

Balance between
load and load
capacity

The big thing is the workload in my feeling and the balance
between the workload and the way the dancer can handle this.
And the dancer can handle load in a certain phase of the year
better than in another phase of the year. It’s very personal. The
load and the load capacity. Staff

Overload and its
consequence

Overload. That is the reason we get injured, nothing else. The
moment we get overloaded, we can’t handle, nobody can.
Dancer
I think that we rehearse a lot on stage compared with other
companies … which means you rehearse a ballet twice a day,
sometimes the same cast and you keep repeating and repeating
and you get to the performance and you are already dead like
you did 10 shows. Dancer
Someone gets injured and another person has to take this job
and this person gets injured, of course. Because of the workload.
And when this person, who was injured is getting back slowly,
there is another person getting injured. Because we are all the
time getting the job of each other because we don't have enough
people. Dancer

Load consistency
(and related factors
e.g. repertoire and
season planning)

I think[that] it is also the consistency of that work, not going
[from] doing too much to [doing] too little, but having a little
wave. Dancer
A: It also depends on what program we are doing at the
moment. Especially when we go from classical to modern, for
example. (…) we are using different muscles!
G: Past season was from modern pieces like Requiem going La
Bayadere, very classical. I think we had many injuries by there.
So, that’s probably one of the reasons. Because we were in the
shape for our modern movement and then is the classical balletthe most classical. Dancers
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Schedule and
related factors
(labor regulation
and recovery time)

The schedule is a big point. And that is all going around the
schedule. Staff
Through a new CAO, unfortunately, we have more free days
than we are used to. There is less flow, and less daily routine,
which maintains your shape and it's more brutal to be resting
and the next day coming to work from 10am-6pm doing all out.
Staff
We are traveling and we are getting home at 1 am. And they
want us to come in in the morning. Without any recovery time.
Dancer

Individual factors
that change load
capacity

A: the big thing is the workload, in my feeling. And the balance
between the workload and the way the dancer can handle and
the dancer can handle in a certain phase of the year better than
in another phase of the year and it’s very personal.
D: Bad nutrition
F: Mentally
G: The stress
A: The demand from the top. From what they think is their
demand
G: yeah, mentally
A: in the company can be in the physical way and as well in the
mental way and again sometimes people can handle better in
the year, and if it’s private related, if they have problems at
home, you can see immediately, in their ballet. So it’s difficult
and in a company with 25 cultures! So, it’s very difficult to get
the main point, my feeling is that there is a lot of relation with
how the dancer can handle the workload. Staff

Injury prevention measures
Regarding injury prevention measures, the relationship between load and load capacity
was mentioned again by dancers and staff. Being prepared, “fit” or “strong enough”, was
constantly referred to by both groups as the main preventive measure. However, more
than the preventive measure itself, the participants described factors that influence the
way they deal with injury prevention (Table 4).
Dancers perceived themselves as the main responsible person to prevent an injury and
also described the need for support from the medical staff. The medical and artistic staff
perceived injury prevention as part of their duty, but they also agreed that the dancer
holds the main responsibility.
Some participants talked about the importance of teamwork when describing the sharedresponsibility to prevent injury. Following this topic, the communication between all
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stakeholders was also one of the most frequently mentioned factors that could facilitate
the process of injury prevention. An open and trustworthy communication between dancers
and the artistic staff was indicated to be an important tool to prevent injuries. Dancers and
staff emphasized the importance of communication and collaboration between medical and
artistic staff in the process as well.
Other factors influencing injury prevention, and already mentioned above, was the season
planning. The participants referred to the importance of long term planning to prevent
injuries, as this relates to load consistency and the scheduling of performances, factors
previously described as being related to the occurrence of injuries. Short-term planning of
the season was perceived as a factor that impacts the proper preparation of dancers. In
the same way, the artistic team reported challenges to follow the planned season, referring
to constant changes in the cast, because of injuries. Time constraints and high workload
were also mentioned as factors that can hamper a proper preparation.
Dancers and staff also described the preparation process and how to prevent injuries as a
learning process that can be affected by the dancers’ experience, their previous injuries
and their own knowledge about their body. On the other hand, as young dancers have
limited experience, the staff discussed the importance to educate these dancers about the
prevention of injuries.

Table 4 Codes and respective quotes related to the injury prevention
Codes

Quotes

Preparation as the
injury prevention
measure

It also depends on the ability of your body. You have bodies that
are really strong and you can do the same over and over and you
never get injured. Dancer
When something heavy is coming up, I have to do enough
exercises, enough things to get strong for what is coming.
Dancer

Who is responsible
to prevent injury?

So they [the staff] help me, but it’s really my own responsibility.
Dancer
We can help them, but the first responsibility is [with]the dancer.
Staff

Communicate to
prevent injuries

You always get pain throughout the year. So, if you don’t feel
that there is space for you to tell them that you are hurting or
that something is going on, then you keep going, which will turn
into an injury. Dancer
And it seems like they don’t communicate. They only think about
their program, their ballet, there is only this. But there is more
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and maybe you can communicate and if you do the runs today,
we do a run tomorrow… I don’t know...plan better. Dancer
That means that in the future when the season starts, we need to
sit together with the artistic and medical staff. So… where is the
load? The load is there. We don't hear that, we don't ask, we
don't know how it goes throughout the year. We are always
behind. Staff
Planning is
important for
injury prevention

But one thing that I think could help… is... If we could know our
repertoire a bit sooner. And when I say repertoire, it is knowing
that we are going to do Sleeping Beauty, but also, knowing
individually what we are gonna do in those ballets. So, we can
have a preparation. Dancer
Our priority would be to see the schedule for the year. Where is
going to be the hotspots - the most demanding parts? That is
another problem. Because if you want to do preventive training,
we want to know who is doing the “bluebird”[main role], the
heavy things. Staff
That for us, it is the big problem to do preventive [interventions].
The planning, in combination with casting and the changes in the
castings. Staff

Balance between
workload and
injury prevention

It's also hard to prepare yourself during a very heavy workload.
Dancer
How can we do prevention without going over the workload? You
have to make choices. What is the priority at this moment? Do
they have to do a full class every day? And a full rehearsal every
day? Or we want to get them to a higher level with an extra
fitness program. But then, you still have limited time. Staff

Learning how to
do injury
prevention

Some of us know how to do that[prepare themselves]. Because
we've been there before. But it’s kind of unfair to expect that
young dancers know how to prepare for a role that they haven't
done yet. Dancer
If you are a soloist, you got some kind of maturity. So, you need
to feel yourself, so I think as a soloist is maybe a bit easier to see
where you are. Staff
A dancer is not educated enough about his body and what they
need to do to prevent injuries. I think a bit of this, and it’s more
for school, for instance, for juniors, I always say: they need
education. They need to (...) know how to prevent injuries. Staff
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DISCUSSION
Dancer’s and staff’s perceptions presented in this study regarding dance-related injury
definition, risk factors and preventive measures, are to a certain extent in line with the
current sports injury prevention literature. But, it also brings new insight on how injuries
are perceived and prevented in a dance company’s context.
Dancers and staff acknowledged a “grey area” when defining a dance injury, which is also
described in the dance medicine literature to be a challenge9,10. The IADMS consensus
statement suggested the use of a time loss definition to standardize injury definition,
aiming to pool data across dance studies 9. For further development of epidemiological
studies in this discipline, such standardization is an important goal. However, a broader
injury definition including pain and performance limitation might be useful for early
detection of health problems and potential injuries22–24. A wide-ranging spectrum of how
to define an injury was described by our participants. The common denominator of those
descriptions was the clear and objective threshold ‘not being able to dance’, which equals
the concept of a time loss injury definition. However, for early detection of a health
problem, when performance is hampered and pain is present, the time-loss definition is
not sensitive enough, since it only gains insight into the severe health problems. The Oslo
Sports Trauma Research Center Questionnaire (OSTRCQ)25,26 allows to monitor multiple
outcomes, such as pain, performance limitation, training modification, and thus providing
a comprehensive view on health problems. The OSTRCQ can also be applied to
prospectively monitor dancers’ health 27. In this way, based on our findings, monitoring
performance and pain may provide an opportunity to early recognition of potential injuries.
Additionally, to guarantee that dancers report pain, for instance, it is also necessary to
establish an open and trustworthy communication between staff and dancers.
Our findings described the disbalance between load and load capacity as the main factor
related to the occurrence of injuries. Most frequently reported risk factors by the
participants were on the load side of the equation (e.g. the schedule, the load consistency
and the repertoire). A recent study actually found a relationship between schedule, touring
season and repertoire, and injury distribution during the season24. Such factors can be
modulated and may potentially reduce the impact of load and therefore the risk of
sustaining an injury. In the sports medicine literature, load management has been
presented as an important concept to reduce injury risk, thus preventing sports injuries
28,29
. It should be noted though that, based on our findings, the load in dance is a complex
phenomenon with many interrelated factors. For instance, the national collective labor
agreement influences load consistency by regulating dancers’ working hours. Future
studies should explore the multiple and interrelated factors that modulate load, as well
how load management strategies can be applied to manage injury risk in the prevention
of dance injuries.
Although few factors related to load capacity were mentioned, the most frequently
described preventive behaviors revolved around preparation, which modulates load
capacity. Modulating load capacity is also one of the main targets in the prevention of
sports injuries described in the literature30, aiming at a reduction of individual injury risk.
In this sense, it is coherent that all participants agreed that dancers themselves are the
main responsible person to prevent injuries. It is contradictory that the factors related to
load were the most frequently described factors in relation to injury occurrence, but were
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not described as part of injury prevention measures. Hence, although dancers hold the
main responsibility to prevent injuries themselves, it is intriguing that the main factors
related to the occurrence of injuries, i.e. load related factors, are outside the dancers’
reach.
The strength of this study was to capture multiple views from dancers, artistic and medical
staff regarding dance-related injuries and its prevention. By applying a qualitative method
we provided a comprehensive description of the injury process in its specific context. To
increase the trustworthiness of this study the data was coded independently by 2 coders.
However, this study also has some limitations. The findings cannot be generalized as this
very specific sample does not allow comparison with other samples in other settings. Our
data analysis applied principles of Grounded Theory, mainly to bring the data to a
conceptual level. However, it was not possible to develop an emerging conceptual
framework. Other data analysis methods could potentially be more suitable for our dataset.
The fact that all the participants are employers of the same company could also have
influenced the results. Despite the guarantee of confidentiality, it is possible that some
interviewees kept opinions undisclosed to protect their position in the company. Some
opinions or ideas may remain unrevealed in a group discussion due to the diversity of the
group; with different professions from the staff as well as soloist and corps de ballet for
dancers. A potential follow-up for this study would be to conduct individual interviews to
increase the understanding of individual perspectives regarding the present findings.
Besides, perception of, for example, injuries, could be influenced by cultural differences,
as well as different dance styles and dancers’ background.

PERSPECTIVES
Our findings bring insights to assist the development of injury surveillance and injury
prevention for dancers. While dancers and staff acknowledged the responsibility of the
dancer regarding the prevention of injuries, some critical factors regarding injury risk
reduction are out of dancers’ hands, e.g., the management of load. The multiple features
of injury definition, as well as the dynamic and interrelated factors of injury prevention
process presented in this study, indicate the complexity of the dance-related injury
problem. Injury prevention was described as a team effort by our participants, which
indicates the importance of communication, as a tool to improve the injury prevention
process. Some of the described critical factors of this complex context need to be the target
for further development of dance medicine research and ultimately, for a comprehensive
injury prevention approach.
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Chapter 5

ABSTRACT

Objective: We undertook this qualitative study within an international circus company —
Cirque du Soleil — to explore the narrative of artists and the artistic team in regards to
injuries and their prevention, and to describe the prevention of injuries from a systems
thinking lens.
Methods: Focus groups (FG) with artists and semi-structured individual interviews with
the artistic team were conducted in 6 selected shows. The structure of the interviews and
FGs concerned the themes: ‘injury’, ‘injury-related factors’ and ‘injury prevention’. Data
were analysed through comparative data analysis based on Grounded Theory. Concept
mapping and systems thinking approaches were used to design a map of participants’
views on how to prevent injuries.
Results: Injury was mainly described based on performance limitation. The factors mostly
mentioned to be related to injury occurrence were physical load factors. Many of these
factors were said to be connected and to influence each other. Injury prevention was
mapped as a multi-level system, composed by artist-related factors (e.g. technique and
life style) and extrinsic factors (e.g. touring conditions and equipment) that integrate
different strategies and stakeholders.
Conclusion: Our study reinforces the importance of multi-level injury prevention
approaches with shared responsibility and open communication among stakeholders.
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INTRODUCTION
Circus is a performing art in which the artist is exposed to high physical workloads during
preparation and performance. As a consequence, circus artists are at high risk of injury
and studies have reported injury incidences comparable to sports, ranging from 7.3 to 9.7
injuries per 1,000 artist performances1-3. Most of circus injury prevention evidence
concerns dancers’ and musicians’ health4, both performing arts with succinctly different
injury rates and spectra when compared to circus. Historically, injury prevention measures
for circus artists have been reported rarely beyond safety measures for accident avoidance
purposes5.
Sports injuries are a complex phenomenon6,7. Hence, it is important to explore the context
of injuries and their associated (causal) factors first when seeking to reduce risk of injury8,9.
The circus environment combines artistic and athletic performance, consists of multicultural teams, and mixes high-level artists with acrobats and former athletes. The artists
perform their magic in an occupational environment that includes various stakeholders
with different responsibilities, working in different departments and management
structures.
A systems approach, already applied in tobacco control and obesity prevention10,11, can
help us understand the contextual complexity. Therefore, we combined the systems
approach with qualitative research methods to listen to artists and their entourage —
coaches, health professionals and artistic directors—in a circus setting. Our goal was to
better understand the specific context in which injury occurs and map opportunities and
challenges to prevent injuries.

METHODS
Setting
Cirque du Soleil, is a Canadian entertainment company with a 30 year history is the largest
theatrical producer in the world. The company employs over 5,000 people on four
continents to perform 23 shows concurrently12. Over 1,000 artists from over 40 different
countries and diverse backgrounds (traditional circus artists, former professional athletes,
musicians and dancers) perform a variety of circus disciplines13. Cirque du Soleil shows
involve circus artists who perform in individual “solo” acts or in group acts. Beyond an
artist’s primary act, the artist also performs “cues”, i.e. supplementary mini performances
or activities during a show. A typical workweek for an artist consists of an average of 8 to
10 shows, spread over 5-6 consecutive days. Individual artists or group acts can have
“rotations” to adjust to workload and logistical considerations. Some shows are always
performed in the same theatre (i.e. residential shows). Other shows travel around the
world. These touring shows can have varying formats; which can be a traditional “Big Top”
(a circus tent), staying in a particular city for 2 or 3 months on average, or; an “Arena”,
staying in a particular city for an average of 1 or 2 weeks.
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Participants
We studied a convenience sample made up of participants from 2 residential shows (RS)
and 4 touring shows (TS). This covered a variety of show formats including; “big top”,
arena and residential shows. The specific show choice was based on the shows’ schedule
and the availability of cast and staff.
The main stakeholders of the artistic team (i.e. those dealing directly with artists) within
each selected show were invited to participate in a face-to-face interview. The sample
included 6 head coaches (HC), 12 physiotherapists and athletic trainers - so called
Performance Medicine therapist - (Pmed), and 6 artistic directors (AD). All agreed to
participate, but one Pmed was not available on the scheduled interview day due show
demands.
All artists of selected shows were informed and invited to participate voluntarily in a focus
group (FG) session. To guarantee a sample representative of the cast diversity in the show,
artists from different backgrounds, cultures and disciplines were also personally invited by
the Pmeds. A total of 64 artists participated in 7 FGs. Due to logistical reasons at one show
2 FGs of 5 artists each had to be organized. At the other shows 1 FG was organized, varying
in size from 9 to 13 artists.
All participants provided verbal audio-recorded informed consent and had confidentiality
guaranteed. The Ethics Committee of VU University Medical Center (Amsterdam, the
Netherlands) approved this study (METc FWA00017598).

Data collection
The interviews and FGs were conducted between July and December 2016 in different
countries, depending on the location of the show at that time. The main author (CB) visited
the shows and for 2 days, in each show, performed all the interviews and FGs. The structure
of the interviews and FGs contemplated main themes like ‘injury’, ‘injury-related factors’
and ‘injury prevention’. The interview guide included the following questions:
•

What do you consider an injury (i.e. injury definition)?

•

Which factors influence the injury occurrence?

•

Can injuries be prevented? How can injuries be prevented?

•

Who is responsible to prevent injuries?

•

Why would you be interested to prevent injury?

•

Which injury prevention strategies do you apply and why?

After 6 shows, the same themes were repeated and no additional data was added,
indicating that saturation had been reached.
All interviews and FGs were conducted onsite in a private room to ensure confidentiality.
The individual interviews lasted on average 32 min (range: 22 to 45 minutes). The average
duration of FGs was 68 minutes (range: 52 to 86 minutes). For the FGs, questions were
asked in an interactive group setting, where participants were free to interact and to share
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ideas with other group members. A trained researcher (CB) was the moderator for each
FG.

Data analysis
All interviews and FGs were audio-recorded and transcribed verbatim by the main author
(CB). Any personal information or information that was deductible to an individual was
anonymised during transcription. The data analysis flow is depicted in Figure 1. Data were
analysed using principles of Grounded Theory14,15. This is a systematic inductive method
that, through gathering, analysing and synthetizing data, generates main concepts to
develop a theory. Initially, to synthesise the content of the interviews and FGs, the first
author conducted open coding by creating codes, based on the repeated ideas and
elements that had been extracted from the data. After agreement with a second coder
(EV) all codes were re-reviewed, and grouped into concepts, and then into categories
through applying constant comparison analysis16,17.

Figure 1 Data analysis flow chart

After consensus main elements were grouped in categories. Then concept mapping was
applied to reduce the data and to analyse interconnections between categories. A concept
map is a diagram that depicts suggested relationships between concept categories and
that helps to visualize and organize the data18. The first raw concept map plots the main
concepts and the interconnections without a specific structure. Thereafter, a systems map
was developed by organizing the interconnections of the previous map in a multilevel
structure. A systems map is a visual description of the structure of an organization with
the different actors involved and their mutual links and flows through the system. Using
a systems thinking approach, connections were identified between the categories,
stakeholders and processes of the system11,19. Subsequently a system map was designed
to describe the individuals and elements involved in injury prevention and their
interconnections.
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RESULTS
Injury definition
The stakeholders defined injury in different ways based on injury consequences. The most
mentioned description of an injury was as ‘a limitation that hampers an optimal
performance’. The necessity to modify training and show performances was described as
a common consequence of an injury, while missed training or performance was
acknowledged as an easy descriptor of injury. The impact on show quality was mentioned
as a consequence of injury, especially by HC and ADs. Although pain was mentioned as a
part of injury, it was not described as a prerequisite to be classified as being injured (i.e.
injuries can also affect an individual without pain, and not every pain classifies as injury).
The main identified codes related to the definition and description of injury are presented
in Table 1, with respective quotes.

Table 1 Codes related to the definition/ description of injury and associated illustrative
quotes
Codes

Quotes

Performance
limitation

I think an injury can be any sort of limitation; that doesn’t allow
you to perform or do your job 100%, or can jeopardize a
limitation that you have already. In that case, I think any type of
limitation that doesn’t allow you to perform 100% should be
taking care of, in order to not make it worse. Artist
In my mind , an injury would be something that will cause an
artist to not be able to do their regular duties. Something that is
caused by trauma, but also something else that makes them not
able to perform their duty. AD
Something that prohibits you to be in your full potential; for me,
it’s an injury. Coach

Missing or modifying -Something that makes you stop to do your act, or something
training/ shows
that you need to stop to do on stage. That means, you are not
able to do what you do for performing.
-When you can’t complete your performance. Different
Artists, FG[2]
Sometimes we just adapt to our injuries, for example, if you’ve
injured your finger: ‘ok, you can’t grab so strong, but you still
have 4 more fingers to grab’. So, you can compensate, you can
adapt to your injuries. Artist
Impact on the show
and performance
quality
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In my role, as an AD, when I hear the word ‘injury’, my first
question is: how does it affect the artist in the show? So, for me,
when we talk about injury there are a lot of questions and a lot
of possibilities. So, whether the artist is out completely, short
term, long term, modified or restricted temporarily or
permanently. AD
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Pain feeling

I think pain can be the guide of injury for some people, but it
depends on the individual. Pmed
Pain? Depends on the artist and different artists have different
level-of-pain thresholds. Coach
-Because we are used to work with pain, right?
-Indeed (others say “right”)
-But pain is a sign that something is wrong.
-Pain gives meaning to your life, you know? (everybody laughs)
-If you wake up with no pain, you are dead. Different Artists,
FG[1]

Factors related to injury occurrence
The various stakeholders mentioned a wide variety of injury risk factors. Many times, when
describing the potential injury risk factors, they suggested an interrelation between factors.
@ What do you think influences the injury?
Many things… How they [artist] manage their bodies, how they come to the
table, what their discipline is, what their work on a daily basis is, in
comparison to what they do in preparation, or maintenance for their own
career. Mental state, external influences, anything that is not letting them be
in tiptop shape in their brains, accidents, things out of our control. Those are
the elements that would be direct contributors to an injury. Also, personal
problems, distractions, whether they are happy or worried, focused on what
they have to do, if it’s a team, the environment, just external things that we
can’t control as well. AD

Table 2 Factors related to the injury occurrence and supportive quote
Codes
Daily schedule
(i.e. number of
rehearsals, time
to eat and rest,
staging time)

Quotes
But sometimes they try to put all the training in the same day
and if you look at it, they don’t plan. They (staff) feel that you
can go ‘till 7, but at 7 I start to warm up ‘till 8 and sometimes,
many days, I have to eat in 10 minutes and do my make-up
and all. Artist
So, we try to look at time too. Because even if you were not
having a heavy rehearsal sometimes we are just in the theater,
from 1pm to 11pm, This is a long day. Coach
We take into account what their artistic schedule is, we have a
lot of extra staging, and this is extra time to their daily
workload. AD
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Number of cues

1

It depends on the show too. In some shows, they need to do
many cues, you need to be all the time on stage, and I feel you
have more injuries. Artist
It’s not even about the act sometimes, it is the cues. We are
used to the acts but the cues: that’s the load. So we need
rotations of cues. Artist

Number of
rotations and
backups 2

Being able to have a happy rotation, prohibit people to get
injured. Because everyone is having a day on and a day off
consistently, and your body gets recuperated essentially. Artist
When someone else can take that load. In a group act you have
people who can help with the load. In my case if she [another
artist]is hurt, like a wrist pain, I can do it for her. Artist

Rest/ recovery
time

Sounds to me that we need to find a way to rest more. Injury
prevention for me it’s to have a time for my body to relax.
Because you can build in to my quadriceps or my gluteal, but if
you take my four hours rehearsal and add my two shows and
strength and conditioning somewhere… yes, my gluteus need
to be stronger but I am exhausted after that. So it’s a way to
find a balance between rest and somehow be able to maintain
all of the shows. Artist
Artists perform and they usually stay up till 2, 3 in the morning.
Because they are bumped in adrenaline. They go to sleep late,
they wake up late, and if the schedule starts early they don’t
have enough rest. AD

Mental load

Also not being mentally in the place can cause injuries. I know
because when I had an injury before, I definitely was not in a
good mental space, but it came along with fatigue also. AD
Sometimes physically you can be tired but you can still do the
show, you know what you are doing and you are concentrated
and you can prevent injuries. But when you are mentally tired,
the one second that you are not concentrated, this second will
push you to the injury. Artist

Fatigue

1

Fatigue is a factor, because often an accident happens when
someone is not 100% and this person will make a mistake. Or
his body is capable for a certain workload and when fatigue

Minor performances ( dancing or acting) during the shows that add to the artists staging time
Some acts or cues can be performed by more than one artist and there is a rotation of the artists to play in
different roles.
2
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works there, the body can’t deal with the weight and the injury
happens. Coach
Appropriate
technique

There is a lot of factors. Starting from technique, we also have
group acts, so there could be a mistake of somebody else,
someone falls from high and you spot him and you get injured
from that. It’s very easy to get an injury (…)that’s why we train
people. Coach
Another factor is the lack of technique, we try to improve it to
avoid a movement or a mistake that can lead to an injury.
Coach

External factors
Training space, training area, just the demands of be on tour:
(i.e. weather,
like jetlag, sleeping patterns, hotel rooms, all can contribute, all
arena and touring that …they kind of all match together. Pmed
conditions)

The injury factor most referred to was the relationship between load and capacity.
Workload was perceived as high, but participants also acknowledged that injury risk was
related to their capacity to deal with this workload.
But without the proper training, without strengthening to get there,
without the proper work …that causes an injury. Artist
The artists’ workload, as a general concept, was constantly mentioned as injury risk factor.
Factors that can modify the workload and their interactions, were also frequently
described.
They [artists] need to train to improve technique, to perform better, but we also
need to take into consideration that they need to do shows and all the other
rehearsal. So we try to balance it, all the time. And it’s quite difficult. Coach
Physical workload though, was described also to be related with other factors, such as the
show schedule and the number of cues. Mental and emotional load were also referred as
risk factors for injury. A summary of the main coded injury-related risk factor and
associated quotes is presented in Table 2.

Injury prevention: strategies and roles
All participants described strategies to prevent injuries as part of their practice and also
their role (Table 3). The artists perceived themselves as responsible for the protection of
their health, as well for the injury prevention. Additionally, they stated the need of support
from other stakeholders to be able to comply with this responsibility. The artistic team
described the artists as the main role for injury prevention as well. However, they also
described their own roles and strategies to prevent injuries.
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The main preventive strategies described by the artists were maintaining a healthy
lifestyle, being fit for their role, performing a proper warm up, listening to their body,
respecting limits, and managing load. They described injury prevention to be a learning
process during which, based on their experiences, they developed their own strategies to
prevent future injury. The importance of some of the strategies described by the artists
was also underlined by the HCs, ADs and Pmeds, such as preparation, warm up and
maintenance of a healthy lifestyle.
The HCs described their injury prevention function in improving technique through training
and managing the show and through training workload. To do so, they have to listen to
the artist and they have to communicate with the artistic team. Together with the technical
team, they also play a role in risk management if it concerns act-specific safety issues.
The ADs acknowledged their role as managers to support injury prevention strategies of
other stakeholders, and to facilitate the communication between different departments or
at the higher organisational level.
For Pmeds their role to prevent injuries was mainly related to physical assessments and to
possible interventions to reduce the risk of injury through exercise-based interventions;
i.e. preventive exercises. They described their role in load management when providing
advice to the artistic team, mainly when it concerned artists at a specific risk, or artists
being symptomatic or injured.

Table 3 Preventive strategies mentioned by the stakeholders and supporting quotes
Strategies mentioned by artists
Healthy lifestyle

You need to be healthy, you know? It’s not about just one
specific exercise. If you are healthy, you need to eat well, sleep
well, you need to do your work. Lifestyle. If you are healthy,
your body will be healthy.

Show/ training
modification or
adaptation

If I’m climbing the pole and it hurts. (…)I can recognize that and
maybe climb in a different way. So I know I will do exactly the
same climb 700 times a year. So, it’s important to make slight
modifications, shift the pressure, shift the stress on your body.
To be aware of that.
I work every day, so I can rest or I can train and I’m in a
solo[act] so I have the option to change my act a little, and for
me this is pretty good.

Preparation and
warm up

So for me, if I want to avoid injury, if I want less pain, the best
way is: warm up and exercises. And I know if I stop, I know my
back will hurt and I need to do specific exercises. This really
really helps. So during the year I do the same exercises before
the act, and it’s really helpful for me, help me to not have an
injury.
For me, stretch, exercises, warm up. This is the best way to
avoid injuries.
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Respect your limits
and Listen your
body

No other person knows your body as you know. So that’s the
best thing- to prevent injury, you need to know your body
100%. You need to feel your body.
If something is not going right, rather than be pushing and
pushing… maybe there is a reason why it isn’t going right. So, I
would take it easy today, and find a way to not push too much.

Experience

And your experience helps you to know how to manage [your
body] and how to prevent injuries, it’s by getting injured that
you learn how to prevent injuries.
Getting injured helps you to detect ‘types’ of pain. And there is
good and bad pain. And some pain is related to an injury and it’s
a clear signal, that “ok, now, you need to do this and this.
Strategies mentioned by the Head coaches

Preparation

One [strategy] is the physical preparation, they need to have
the physical condition to perform the workload in their body. I
would say that this is a big one.

Healthy lifestyle

Diet and sleep are important for sure. For 2 reasons: your body
is stronger and your focus is better and you are less likely to
make mistakes that can cause an injury.

Load management

We can talk and we can modify a little bit here and there. We
also have a good rotation system here, which I also believe it’s
good for prevention, because we share the workload. Maybe
sometimes an artist has an easier show, and they can build up
again, for a more difficult one in the end of the week. We look to
the rotations and see how we can be more fair, give rest to
artists, create more rotations; so, people are not doing the
same thing all the time.

Technique

You can see how the technique is, if the technique start to be
less good, is a reason for it [to intervene as a coach].

Safety

Every time a new show come up they need to check the
equipment to be safe. I think safety is in everyone’s mind. And
safety is part of injury prevention.
Strategies mentioned by the Artistic Directors

Management and
support

I deal a lot with their [the artists] moral and in making sure that
they feel supported. (…)That’s is what I would say as my
particular job. Making them feel supported, making them feel
heard, having resource to manage the external things that is
going on.

Load management

We don’t over train them [artists]. We rotate a lot of the skills
set and we have backups options. Those types of options help
us to manage the show, but they also manage the injury. If we
are just slamming people 10 shows a week, until they are
broken, that will not do much for our investment and we are not
managing properly.
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Communication

I find that the artistic team structure is great. Because of the
communication flow, you would never know that wardrobe
would influence Pmed. But if shoes aren’t correct for the artist
integration or this injury…The team communication and the
meetings that we have weekly. We run every artist, every
injury, everything that is going on with them.
Strategies mentioned by the Pmed

Physical assessment @how would you define prevention in a general term?
and preventive
The act of taking the artist , doing an evaluation with them,
exercises
determining where they need to work, addressing those issues
with programs that correct what you find. Progressing to
increase the strength and the tolerance to do what they are ask
to do, the show performance. For me, that’s it: from start to
finish.
Load management

We modify what we do based on the overall load. If we know
that is 10 shows week or whatever, we can change this, we can
try to modify workload: their own training, their strength and
conditioning, their preventive intervention. Because all those
things are workload.

Other stakeholders who were not interviewed were mentioned as part of injury prevention,
while they hold responsibility for factors related to the injuries. For example, the daily
schedule and line-up of the show are prepared by stage management (SM) together with
the artistic team, which make these stakeholders part of the injury prevention strategy of
managing the load (Table 4).

Table 4 Other departments roles that influence injury and its prevention
Code

Quote

Stage management
(SM)

SM, because they are the ones that are dividing the cues. So if
they see that an artist is on stage 75% of the time, while this
other artist is just 50%... They need to find rotations,
backups, replacements and put that in place in order to
balance the load. AD
The technician for our act is very important and you need to
trust them. (others agree). It’s trust in the technicians and in
our team. Artist

Technical staff
(Sound, Light,
Automation)

Wardrobe
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Any aerial number it’s dangerous for us. So, we need the
technical team in their best game. So it’s not just artists that
need to prevent injuries. Artist
In our costume, we have pads in some areas where we hit the
bars and wardrobe always help with that. They put pads to
protect these areas. Artist
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Casting

Creation

High management
(senior managers)

Travel and lodging/
tour management

I’m having this problem with my costume, and for me is not a
big safety thing. But I would make a lot easier for me to
execute this particular trick if I have a piece of this costume
gone. (…)And they need to developed a whole new costume.
Artist
Casting- I think it's very important. The choice of that person
for that profile. There is a lot of trouble choosing people who
are not appropriate for that. And sometimes with a month, a
week, the person breaks down. Because the casting was badly
done, the way we choose the artists is very important. Coach
Also in creation, you have to be careful when you create
certain acts. If they come with an act that the experts of
cirque already see: “uhh, it’s a beautiful act right now, but in a
long term this might become a problem”. So, they should think
about it already there. And hire at least two groups of those
people and they can always rotate. So the pressure is not just
in a duo or in trio. AD
The thing that I keep talking about is: for me, injury
prevention should start in the headquarters. Because it’s..
something new. (…). It’s hard to start without [injury
prevention]. This is a big big thing right now. This needs to be
part of the culture of circus, the injury prevention. Coach
I believe tour management could help us a lot, in regards to
travel to city to city. Some of the times put a lot of stress in
my body. (…)I feel like simple measures that could be taken
by other departments that could really benefit our health.
Artist

Mapping injury prevention by a system thinking approach
Initially, a first map was proposed with no guiding framework, being a raw description of
interrelations of main codes observed in our data, resulting in a chaotic web of concepts.
Thereafter, we applied a systems thinking approach to organize the data in a multiple level
system by mapping the main elements, the various stakeholder groups and the
interconnectedness between them. We subsequently build a system map with the artist in
the centre with subsequent circles around the artist, running from proximal to distal,
considering the respective stakeholders, as well their interconnections (Figure 2). Circle A,
represents mainly artist-related (intrinsic) factors, such as the artist’s lifestyle and
technique. Circle B presents external factors related to injury prevention, for example, the
show schedule. The elements of the circles A and B build up to circle C, with the main
prevention strategies. For instance, preparation depends upon on equipment and also on
the artist’s strength condition. Thereafter, circle D represents the different stakeholders
who are connected to the strategies and the factors in different levels. Load management,
as an example, is a multilevel strategy that connects to many stakeholders who can
modulate different elements that comprise load, such as schedule or movement quality.
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DISCUSSION
This study captured an overview of injury and its prevention in the unique context of an
international circus company and analysed from a systems thinking lens.

Injury is defined based on performance limitation
The way that injury was described was mainly based on the consequence that injury has
on performance. Missing or modified performances and the need for medical care are
typically the main criteria applied in the current injury reporting system in Cirque du Soleil1,
which suggest that injuries may be underreported if we consider the stakeholders’
definition. Injury definition was already discussed in the dance and sports medicine
literature20-22, also reflecting on the potential underreporting when applying time-loss
definitions. Monitoring the level of performance of the artist from a stakeholders’
perspective can be a potential way to monitor injuries and their consequence. Pain was not
directly associated with injury, as the artists perceived pain as ‘part of the game’. Studies
with dancers and elite athletes 23-24 have already stated that pain is perceived as trivial,
which is similar to the perceptions presented in our study.

Figure 2 A multilevel system map with factors, strategies and stakeholders in relation to
injury and their prevention. Starting at the centre of the map (ie, the athlete) and moving
distally; (A) entails artists-related intrinsic injury factors; (B) presents external injury
factors; (C) describes the main preventive strategies (eg, load management, safety and
preparation) which are driven by the factors from the inner two circles; (D) represents the
stakeholders in the system as well as how they connect to the strategies and factors across
the multiple levels.
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Workload plays an important role
The workload was presented as the main injury risk, but also modulated by interrelated
factors (e.g. schedule, cues and number of rotations). In line, the importance of load was
mentioned by the participants, who stated load management as a preventive strategy. All
stakeholders mentioned their role in load management and they also described the role of
other stakeholders (i.e. stage management). In this way, as some sports medicine studies
have already suggested, load management is an important strategy for injury prevention
25-26
. The literature also emphasizes the need for an open communication27 and shared
responsibility28 in load management. Hereby, the AD’s role of team manager and leader is
also a relevant to support injury prevention strategies. If we draw a parallel with sports,
the head coach is the leader and there is evidence that the leadership style can influence
the injury occurrence29.

Injury prevention in a multi-level system
Systems thinking 19 helps us to understand how the elements that relate to injury and its
prevention are under control of different stakeholders. Beyond the stakeholders that are
directly related to the artist such as coach and Pmed, there are other departments (e.g.
high management) which indirectly affect key elements of injury prevention in a multilevel system. Therefore, to develop more comprehensive injury prevention strategies all
stakeholders should be involved and engaged, by acknowledging how their roles potentially
impact injury and its prevention. Moreover, the interconnected levels indicate the
importance of shared responsibility regarding injury prevention. This teamwork needs to
be structured, understood, and reinforced.
However, although a system map helps to understand the complexity of injury prevention
in practice, it is just a starting point. Considering injury prevention as a dynamic and
complex system, for a deeper understanding we need to be able to monitor how the
elements work and interact in the system and how they change over time.

Strengths and limitations
This study has some limitations. This very specific sample limits comparability with other
settings. Despite our guarantee of confidentiality, it’s possible that some participants
filtered their opinions, as they are company employees. Moving to strengths, we included
4 different stakeholder groups (artistic directors, coaches, health professionals), who
provided multiple perspectives on injury prevention. We applied concepts of the Grounded
Theory which allowed findings to emerge from the data and describe the participant’s
perspectives. Additionally, by applying qualitative research and system thinking principles,
we developed an innovative approach that may help to further develop the field; it may be
useful in other sport medicine settings.

CONCLUSION
By applying qualitative methods and a systems thinking approach, we mapped injury
prevention in daily practice, thereby allowing us to better understand the challenges and
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opportunities in this particular setting. Injury prevention was presented as a multi-level
system that involves diverse stakeholders. This reinforces the importance of multi-level
injury prevention approaches with shared responsibility and open communication between
stakeholders. Since the company in this study can be compared with some sports
organizations, we encourage future studies to apply a similar approach in sports settings.
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ABSTRACT

Objectives: To explore how sports injury prevention takes place in elite sport practice and
to describe the perspectives of athletes, coaches and physiotherapists regarding the most
critical factors that help prevent injury in the elite sports context.
Methods: Qualitative study. Semi-structured interviews with 19 international level
athletes, coaches, and physiotherapists, from different Olympic sports. Interviews were
transcribed verbatim and analyzed using comparative data analysis based on Grounded
Theory.
Results: The participants perceived injury risk as an inherent part of elite sports, because
athletes try to enhance performance by pushing their limits. Participants described injury
prevention as a learning process that changed over time, based on their sports experience
and the injuries that they had sustained along their career. Communication among the
athlete and coaches, physiotherapists was described as a key component of the injury
prevention process. Study participants emphasized the relevance of team work and shared
responsibility. Performance was presented as the core of the athlete’s daily practice,
indicating that injury prevention can be a means to that end but is not a goal in itself for
this community.
Conclusion: Participants perceive injury prevention as part of elite sports and thus
embrace the need for injury prevention. Injury prevention strategies in elite sports were
described as a learning process and as adaptable accordingly to the demands and the
dynamic nature of training. To make progress regarding the uptake of sports injury
prevention in this setting, strategies need to be built specifically for elite context, where it
is all about performance.
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INTRODUCTION
Elite athletes have an increased risk of sustaining sports injuries1. Injury directly affects
performance through reduced load capacity, which impacts for example muscle strength,
tissue integrity and thus the ability to perform2. The elite sports context is a performancedriven environment, where the goal is to improve performance and where injuries impact
sport performance negatively3. Along the lines of the above descriptive features, injury
prevention should be an essential element in the context of elite sports.
Despite the fact that numerous effective injury prevention strategies have been described
in the literature, the uptake of such interventions in elite sports is suboptimal4–6. This can
be interpreted as a gap between practice and science. To overcome this implementation
gap in the sports injury prevention field, Finch has proposed the “Translating Research into
Injury Prevention Practice” (TRIPP) framework7. The TRIPP framework has added 2 steps
to the ‘sequence of prevention of sports injuries’:8 i.e., the need for understanding the
implementation context (e.g., personal, environmental, societal and sports delivery
factors); and the evaluation of the implementation process of preventive interventions.
Therefore, understanding the context is a critical aspect to be able to implement sports
injury prevention strategies successfully9,10.
Qualitative research provides meaning and understanding to the context by gathering
information from the athletes’ and staff’s perspectives11,12. Therefore, applying qualitative
methods enable a more comprehensive understanding of many aspects of health, including
prevention13,14. Views of elite sport athletes and stakeholders are not frequently
represented in sports injury prevention studies and little is known about ‘how injury
prevention takes place in the high performance context of elite sports’15. If we learn about
‘how’ and ‘why’ injury prevention is dealt with in elite sports, we can help to improve the
uptake of injury prevention measures and also help to develop context-driven prevention
strategies.
Therefore, the objective of this study was (1) to qualitatively explore how sports injury
prevention takes place in elite sport practice and (2) to describe in the elite sports context
the perspectives of athletes, coaches and physiotherapists regarding the most critical
factors related to injury prevention strategies.

METHODS
Study design
This study followed an emergent design and applied principles of Grounded Theory16,17
(GT). Emergent design involves data collection and analysis procedures that evolve over
the course of a study, in response to what has been learned in earlier parts of the study.
GT is a systematic method applied in the social sciences involving the inductive
construction of theory through an iterative analysis of data. Our data was analyzed
continuously while they were collected, and the interview questions could evolve and could
be adjusted in response to newly gained insights. Taking GT as our core method leads to
the identification of a multiplicity of perspectives and participants’ “truths”. GT also implies
interpretative work which includes interpretations of the perspectives and voice of the
participants. Therefore, a constructivist-interpretative paradigm underpins this study.
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Participants
Elite athletes, coaches, and physiotherapists from 8 Olympic sports participating in one or
more international competitions in the 2016–2017 and/or 2017–2018 seasons competing/
working in Western Europe were invited to partake in this study. The participants were
recruited from different sports associations, based on personal contacts with athletes and
coaches. Initial participants provided contacts for further potential participants, using a
respondent-driven sampling method. We aimed to include a diverse group from different
sports, from individual and team sports, including young and experienced participants,
following the maximum variation sampling method18. All participants provided verbal
informed consent and the study was approved by the Vrije University Medical Center Ethics
Committee. All approached subjects agreed to participate in this study. The participants’
demographics are presented in table 1. Reporting followed the recommendations for
qualitative studies, based on interview data communicated in the COREQ (Consolidated
Criteria for Reporting Qualitative Research)19 (Appendix 1).

Table 1 Demographic characteristics of participants

Demographic characteristics of participants
Participants

Athletes

Coaches

Physiotherapists

N

Age, y
(range)

10

29.9
(24-38)

4

40.3
(31- 48)

5

31.2
(27-41)

Gender
W

08

-

-

Sports (n of

Countries

M

participants)
Netherlands,
Denmark

02

Triathlon (2), Track
and field (2),
Swimming (1), Judo
(1), Soccer (1), Field
hockey (2), Beach
volleyball (1)

04

Swimming (1), Track
and field (1),
Triathlon (1), Judo
(1),

Netherlands,
Denmark,
Germany
Netherlands,
Portugal

05

Swimming (1), Field
hockey (1), Soccer
(1), Diverse Olympic
sports (1), Water
polo (1)

Data collection
The first author (CB) conducted all the individual semi-structured interviews based on
participants’ availability. Six interviews were done face-to-face and 13 by phone or Skype.
The interviews lasted 28 minutes on average, ranging from 23 to 42 minutes. Interviews
were conducted in English or Brazilian Portuguese language and covered three main topics:
(1) sports injury definition; (2) factors related to sustaining a sports injury; and, (3) injury
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prevention strategies (appendix 2). The data from the question regarding injury definition
has been published in a previous study20. The current study focused on the injury
prevention strategies that were applied. In an ongoing data collection and analysis, the
questions to be asked could evolve and be adjusted in response to newly gained insights.
Additional data collection was driven by the notion of theoretical sampling and further
participants invited would be selected to confirm or verify insights that had emerged from
preliminary analysis (different stakeholders, different sports and different levels of
experience). After 18 interviews, same constructs repeated themselves and no additional
new themes emerged from data. We conducted one more (19th) interview to ensure that
data saturation was achieved21.

Data Analysis
Interviews were audio-recorded, transcribed verbatim, and analyzed based on comparative
data analysis22,23, employing principles of Grounded Theory17,24. The interviews that were
conducted in Portuguese were coded and analyzed also in Portuguese, as both coders (CB
and SDB) are native Portuguese speakers. Only the presented quotes of these interviews
were translated into English by CB. These translations were checked, and if needed revised,
by SDB.
While data was being collected, CB and HRP preliminarily analyzed the interviews to decide
on further sampling and the next steps of the data collection. After the data collection was
concluded, the authors CB and SDB separately open-coded six interviews. The open coding
is the initial stage of the comparative analysis and the focus is only to open up and label
the data to what the subjects themselves were saying. Subsequently, they discussed codes
and the memos (i.e. the respective impressions derived from the coding process) with each
other and merged related codes into categories. Once consensus had been achieved on
this process the remaining interviews (n=13) were coded by CB using the software
ATLAS.ti (version 1.5.4). Thereafter CB, SDB and HRP, analyzed the relationships between
codes, categories and subcategories to identify the core category that was presented in
the results as main themes. A schematic representation of this process is presented in
Figure 1.

RESULTS
The description of the preventive strategies applied by the participants is presented in
Figure 2 and is structured according to the main themes, related to the research questions
and the associated main codes.
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Figure 1 Step by step diagram of data analysis. While the data was being collected, the
interviews were preliminarily analysed to guide next steps in the data collection process.
The open coding was conducted initially with 6 interviews by CB and SDB. Categories were
identified by constant comparison to determine if codes were addressing similar concepts.
During the entire process memos guided the theoretical ideas and concepts of the analysis,
based on the insights and impressions from the coders. Thereafter, the characteristics of
subcategories were analysed and compared with concepts. Lastly, by analysing the
relationship between categories to identify the core categories which are referred as the
main themes in the results.

Figure 2 Main codes related to injury prevention in elite sports and the critical factors
for injury prevention
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Injury risk is an inherent part of elite sports
Every participant mentioned injury prevention to be part of their daily routine. They also
stated to believe that it is possible to prevent sports injuries. Athletes, coaches and
physiotherapists acknowledged that the risk of sustaining a sports injury is an inherent
part of elite sports participation, because athletes are always trying to perform better and
are pushing their limits to improve their performance (TABLE 2).
Most participants described the challenge of finding a balance between pushing their limits
to reach their best performance and to avoid injuries. There is a perception of injury risk,
but also, in some cases, an acceptance of such a risk. An athlete with a high risk of injury
can accept the risk due to the importance of a competition, for example, if participation in
the Olympics games is at stake. Athletes, coaches and physiotherapists also described
injury prevention as a usual component of the training schedule and as a necessary effort
to reach the best sport performance.

Table 2 Main codes and related quotes on the theme ‘sports injury is an inherent part of
elite sport’
Codes

Quotes

When you
are on the
edge you
may get
injured

Elite athletes are performing on the edge and the injury is part of the
process when you are always in this limit. Athlete 10

Balance
between
pushing hard
and
respecting
the limits

Elite sports are sometimes on the edge of what is possible. Basically, if
you function on that edge, even with all the precautions that you take,
sometimes it happens that you get injured. We try to avoid this as
much as possible, by creating a very well-balanced, very well- built
program, and by all the other prevention measures. Coach 4
When we are talking about sports at an international level, giving the
right load - physically and mentally - and the recovery time inbetween. And, you always think: ‘Did I load enough?’, in order to
create a type of what we call overload: the stimulus to get better
physically. But also, giving rest to athletes, because by giving rest you
avoid injuries, specially overuse injuries. So, the balance between load
and rest makes the athlete perform better, but it might bring fatigue
and eventually an injury. It’s difficult: under-load is not good because
you don’t get better, overload is not good because you create injuries.
Physiotherapist 5
As a top-level athlete, you are always trying to get all out of your
training. So, you always want to gain more, more and more. And you
also have to balance between training harder and taking rest and
recovery. Athlete 5

Sometimes
you need to
take the risk

It was before the Olympics in Beijing. She[athlete] was injured for 5
months. She was doing her rehabilitation with me and I called the
coach: ‘she is starting next week with me and in one and half week she
will start on the field and I think in about 2 weeks she can start to join
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the team again’. He [coach] called her on the same evening: ‘I want
you to start next week on the field, otherwise I will not select you for
the Olympic team’. I contacted her orthopedic surgeon, I went to her
surgeon with her and also the surgeon said: ‘we are not the ones
selecting the athletes, we can try to convince the coach. But he is the
one who makes the decision’. Eventually, we decided to take a risk. So,
she joined 2 weeks later the team and eventually it went well. But it’s
a risk. And eventually she has an Olympic gold [medal]. (…) it also
depends on what the athlete wants. The opinion of the athlete is also
important. This was her first Olympics, she was just afraid to lose her
position as she was already training for 4 years for this.
Physiotherapist 1

Injury
prevention is
part of
training

Yes, it’s possible to prevent injuries but not really if you want an
athlete to win a world championship or an Olympic medal. Maybe is
possible to prevent the injuries. But it is also necessary to take some
chances and sometimes, have a small injury, to find the boundaries.
Coach 2
I choose to do my sport and injury prevention is just a part of it. It’s
just included in the hours that you are training. Athlete 3
I think I do a lot of things to prevent injuries, and I feel is part of being
a better athlete and get the best of my performance. And I think for
the sport that I do, requires a lot of training and you have to be very
careful to not get injured and if I know that if I get injured for a week,
2 weeks or even longer, it influences my training for the whole year. I
think it’s just necessary. Athlete 8
What I notice is that if you approach a player from an injury prevention
point they are less interested than when I say about performance...
What do I do? I call preparation, and actually it is their warming up.
The preparation is everything that after testing them, I think they
should do for injury prevention. Physiotherapist 1

Injury prevention is a learning process
The prevention of sports injuries was consistently referred to as a learning process and
often described as being based on trial and error experiences (TABLE 3). The influence of
the athlete’s experience was referred to as positive for injury prevention behavior. This
experience was related to the number of years of training as an elite athlete, as well as to
sometimes experiencing injuries. The difference between experienced athletes and less
experienced athletes was very often mentioned in the interviews. The athletes many times
compared their behavior regarding injury prevention in the beginning of their career with
their current behavior, highlighting that they had become more conscious of and proactive
in applying sports injury prevention strategies in the course of their career.
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When asked about what motivates athletes to prevent injuries, athletes stated that having
sustained a previous injury was the main motivating factor. The learning process of
preventing injuries was described not just as getting older and gaining experience in the
sport, but also as getting injured and learning from previous injuries.

Table 3 Main codes and related quotes on the theme ‘sports injury prevention is a
learning process’
Codes

Quotes

Trial and error

Experience, yes; some competitions you do 30 seconds sprints and
in other competitions you do a sprint of 2 minutes. Then, it is
experience: OK, how do I feel when I start the competition? So, I’m
not trying anymore, I know what is the best way now. Or
sometimes you are too late for a good warm-up and you
experience: ‘OK, it could be that way too! It’s good!’. It’s just about
experience. Athlete 2

Experience of
years of training

Because it is a trial and error, when you are young you get some
injuries. After that, you realize that you can also prevent it or at
least prevent that it gets worse, or prevent that you have to quit at
all. So, I think along the way you also learn how to catch it earlier
and sometimes you don’t have to quit at all, but you just have to
take one step back and you can continue on your initial level.
Athlete 3
When I was younger I was used to ignore the pain and just keep
training. So, I didn’t pay enough attention to my body, for example,
make it loose, to work on my neck, so in that way, injuries could be
prevented. Athlete 7
I’ve been training for about 10 years now, I think during those 10
years I learned, what I should do and what I shouldn’t do. Athlete
5
Now, I listen to my body a lot better, better than 5 or 10 years ago.
So, if I have an injury, I make sure that I treat that properly and
also, I rather prevent things. If I start to feel something, I will check
it. and in the past, was not always ok. Athlete 8

Learning from
previous
injuries

When you are a really experienced, like Roger Federer, he is in
tennis for years, already on top of the tour, he knows his body after
such a long time. When he thinks he needs some rest, I believe that
he needs some rest because he is experienced. Physiotherapist 1
The thing that helps them to do [injury prevention] is the injury
itself. When they have been injured, they see much more the
necessity to do it [injury prevention]. Coach 4
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At higher level, you are on a learning curve. Top athletes need to
know and understand how they can train without being injured. It
might be people who are more talented, that didn’t reach the top.
Many people have more talent than I do, but it’s also about how you
can prevent injuries and learn how to listen to your body. Athlete 9
I guess you just want to play all the time. You don’t want to miss a
game or miss anything in a tournament and you try really hard to be
the best you can be, and injuries minimize that, or cost time. I think
if you have an injury or if you see people around you [getting
injured], you become more cautious and even more motivated to
prevent future injuries. Athlete 3
Sometimes, I think you have to have an injury to learn more about
your body. Physiotherapist 2

Communication is a key component of injury prevention
Communication between stakeholders was mentioned many times during the interviews.
The dialogue between athlete and coach was described as one of the essential components
of injury prevention. The trusted relationship between the athlete and the coach needs the
active voice of athletes, while coaches should be open to listen to the athletes. More than
coach and athletes, the entire team working with the athletes needs to establish a constant
and open communication. The participants described a broad pallet of sports injury
prevention strategies, emphasizing the relevance of team work and shared responsibility
(TABLE 4).

Table 4 Main codes and related quotes on the theme ‘Communication is a key
component of sports injury prevention’
Code
Athletes
should be
open about
pain and
injuries

Quotes
I think when I was younger, I always did what my coach said to do
and when I became older, and I had more experience in elite sports, I
also started to talk more with my coach. Like the hours that I really
need, or maybe that it’s too much for my body and now I can think
for myself better. Athlete 5
[in the case on my previous injury]I think I should have
communicated my problem a little bit earlier than I did.(…) If I
communicating well with him [ coach], he could make some
adjustments in the program that could spare my shoulder a little bit.
Athlete 6
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Open
communication
between coach
and athlete

But the problem is, being honest to yourself and with your
environment. If you have a little pain in your calf or your hamstrings,
and you think ‘it will go away’ and you don’t talk about and you just
go and give it all. The injuries happen.. it’s hard to prevent. Coach 1
It comes down to the communication, if I’m very tired and feel that I
can’t do anymore. I probably tell him and if he[coach] doesn’t listen
to me, then it becomes his problem, well, his affair that I might have
something with my shoulder. Athlete 8
He needs [the coach ] to listen to the players, because. I have the
feeling that the coaches are looking to you all the time and ok, when I
look tired, he want me to start at 11. I’m not safe to say that I’m
over trained. Or, you know.. you are not showing your vulnerability. I
think when a coach creates a safe place, when you are risk in that
week, if you are tired and you say that you are really tired or stressed
out. And if the coach takes that seriously and you feel safe to say that
you are tired, I think this is also an important factor. Athlete 3

The staff
needs to
communicate
and share
decisions

If they say: ‘I’m tired from the last week or from the yesterday
practice’, I say, take it easy, slow down. So it’s always trying to
communicate. Coach 3
The main factor that defines a team's success is communication. One
of the main factors: between members of the technical committee,
between committee members and athletes, between committee
members and club directors, among athletes. Communication has to
be very well done, it has to be very broad, it has to be open to
everyone. Physiotherapist 2
Communication is key in this whole thing. So like I said , spreading
the same message is really important. It would be very detrimental to
the process if the doctor says something different than the coach. So
we need to have clear guidelines, which will be followed by each
team member. Coach 4
I really think that it [injury prevention] needs to be a team effort.
Because the coach has to see in the training if you are fit or not and
he has the responsibility to take you out of training, even if you want
to train. Myself, I have to watch my body and make smart decisions
and also, the physio who has to tell what things I should do, if I
should take a rest for something. So it’s a team effort. Athlete 7

Performance is the main goal in elite sports
The participants also mentioned the relationship between sports injury prevention and
performance. Performance enhancement was presented as the main goal of elite sports
and sports injury prevention was perceived as a parallel goal that helps to achieve optimal
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performance (TABLE 5). The culture of elite sports accepts injury risk and pain and the
need to push one’s body and deal with pain, as mentioned above, implies that performance
is the main goal in elite sports. However, sports injury prevention is also part of elite sports,
since the ultimate goal is to perform better.
The sports injury prevention routine, in the view of the participants of this study, needs to
follow the characteristics of the training schedule: i.e. the prevention routine should be
flexible, adaptable and dynamic. It was also mentioned that sports injury prevention
activities should not hamper the training goal in achieving the best possible performance.
In this way, the participants described that they continuously adapted their sports injury
prevention strategies, depending on training load, season planning and/or athlete fatigue
status, in the light of their performance goals. Coaches also described scheduling training
sessions with continuous follow-up and adaptations of the training plan, according to the
athlete's responses (and performance measurements).

Table 5 Main codes and related quotes on the theme ‘sports injury prevention can be a
means, but performance is the main goal’
Code

Quote

High
performance
culture

I think is a culture. In judo, people just train a lot and they don’t
always take care of symptoms. If they are really tired, they just keep
going. I think it is a little bit like this in every sport. It could be a lot
better… Athlete 7
When you are an elite [athlete], you will have some small injuries all
the time. That is just part of the game. Coach 2
Performance - that is what is important for an athlete. Not just
winning, not the victory. It needs to be performance improvement.
Physiotherapist 2
In the countries that are having good results in judo, it [injury
prevention]. is a reality. However in some countries where the sport is
widespread and with many high-level athletes, there is a natural
selection. Because they know that if they lose an athlete for an injury,
they will have another with the same level to replace him/her. So, the
prevention is done, but I do not know if it is as well made as in the
countries that don’t have a huge amount of athletes. Then you have to
work with what you have and protect and be cautious with all injuries.
Coach3

Performance
over injury
prevention
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side by side. The whole time. If performance drops because prevention
is too bad - there's something wrong here. Physiotherapist 2

Injury
prevention
needs to be
adjusted
based on the
performance
goals

The most difficult part is ...often coaches don’t want athletes to do
other stuff besides their own training. So you have to find a way where
the coach think: “Ok, this something that athletes can do besides my
training”. But it’s not allowed to have an influence in training or in the
performance. Coach 1
I adapt. I think about what feels good for me. I think that is the
important thing. Of course, if there is a weight training that is very
hard and I have a competition, I will do less of that. I always take into
account those things in the training or in the year schedule. Athlete 1
If have a really hard training week, I use less weight or I skip some
exercises. So, it’s also about understanding and listening to your body.
Next to that, we also have a periodization. We prioritize based on the
races and based on the season schedule. There is no problem to work
more in your strength and conditioning, but during the season, we
have important races and we go up or down. For example, this week I
had an important race, a qualifier for the European, so I skip the
strength training, and only did some core exercises. Athlete 2
I always keep the periods short when I deliver the schedule to athletes
because I know the schedule depends on how they feel. I take into
consideration what the circumstances are, what they did before and
what I didn’t expect to happen. Coach 1

DISCUSSION
This qualitative study explored how sports injury prevention takes place in elite sport
practice and described the perspectives of athletes, coaches and physiotherapists
regarding critical factors related to injury prevention strategies in the elite sports context.
Our findings provide insights in how sports injury prevention is executed in practice, from
the perspective of elite athletes, coaches and physiotherapist. All participants described
sports injury prevention as part of their daily practice. The main themes revealed indicated
that sports injury risk is perceived as part of the sport routine and that sports injury
prevention is perceived as a learning process where individual experience plays an
important role. According to athletes, coaches, and physiotherapists, the critical factors for
sports injury prevention were the communication between stakeholders and the balance
between performance enhancement and the implementation of sports injury prevention
strategies.

Injury risk management is like tightrope walking
Sustaining a sports injury was perceived as an inherent risk of elite sports participation.
Fagher et al25 presented comparable results regarding risk-taking behaviour, as Paralympic
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athletes acknowledged the risk of sports injury, while they continued training. Such an
acknowledgement was also mentioned in other qualitative studies in different sports 25–27
and is exemplified by high sports injury rates observed in previous epidemiological
studies28. If the risk of sustaining sport injuries in elite sport is part of the process of sport
participation, one can argue that we should change the current sports injury prevention
paradigm to a risk-injury management paradigm. Such a paradigm shift was suggested by
Fuller et al29, who have applied risk management concepts to sports and who have
presented concepts, such as risk acceptance, a phenomenon that was described also in
our study. The paradigm of managing risk of sports injury requires risk perception, risk
acceptance (sometimes) and management of the risk. Hence, at least in elite sports,
preventing sports injury it is not about avoiding a sports injury to happen in a concrete
way but, it is about “playing” with injury risk, like walking on a tightrope; balancing the
risk while keep on going.

Experience counts
In the present study preventive behavior was described as a learning process. Athletes
sustained sports injuries along their career and, subsequently, developed and/or
implemented strategies to protect themselves against sports injuries. The significance of
experience for sports injury prevention behavior was consistently mentioned in our
interviews. Athletes compared their current behavior regarding sports injury prevention
after some years of experience with their early career behavior. They had learned over the
course of time how to apply preventive strategies and had become more accountable for
their own health protection. In this sense, less experienced athletes may need more
guidance on sports injury prevention. The role of experience in the preventive behavior
has not been widely studied in sports medicine, with the exception of a few studies 26,30,31.
These few studies have described that the experience of being injured is part of the
development of superior sports performance. To a certain extent this change can be seen
as a sign of empowerment of experienced athletes, who have gained more insight and
responsibility in the decision-making process towards sports injury prevention30. In the
‘return to sport’ and ‘sports rehabilitation’ literature there is a call to engage and empower
athletes32,33, but sports injury prevention efforts still lack listening to the athlete’s voice.
Based on our findings, experience seems related to how athletes deal with sports injury
prevention. If sports injury prevention is a learning process for the athletes, this learning
process should be facilitated by coaches and physiotherapists.

We need to communicate if we want to prevent sports injuries
Athletes indicated to perceive the impact of load on their body and also on their
performance. Consequently, they need to communicate health complaints with the coach
or the physiotherapist in case “something feels not right”. Such communication should go
both ways. The coach and physiotherapist should monitor the athlete and should be aware
that changes in performance can be related to a potential sports injury. A critical point in
the development of sports injury prevention strategies, according to our participants’
views, was based on giving a voice to the athlete, thus establishing an open communication
channel in the team and sharing responsibility in the decision-making process regarding
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athletes’ health and performance. The importance of communication for sports injury
prevention has been addressed in the recent literature. Poor communication in the team
has been associated with injuries in soccer34. Staff communication and teamwork has been
suggested as important components of successful implementation of sports injury
prevention strategies35–37. Also, load management was referred to many times as a
continuous process that depends upon communication and teamwork. This relationship
between performance monitoring and sports injury risk has been addressed in the
literature36–38, where shared decision-making to adjust training schedule, or where
competition participation depends on a ‘good’ communication and on an integrated team.

It is all about performance!
Performance was many times referred to as the main goal in the career of the elite sports
participants of this study, while the importance of sports injury prevention was
acknowledged because of the detrimental effect that sports injuries may have on sports
performance. How sports injuries affect performance has already been described in the
literature, suggesting that high injury rates can affect negatively the success of a team32,3.
Our participants perceived that performance was impaired because of sports injuries. In a
previous study, this same group of participants described injury based on performance
limitation20. Our participants acknowledged the idea that sports injury prevention
strategies are “part of training” and can improve performance. The sports medicine
literature already described that sports injury prevention interventions can be associated
with performance enhancement6,39.
Due to the dynamic nature of training routine in elite sports, sports injury prevention
strategies need to be continuously adjusted to the athlete’s condition and to the
training/competition schedule. When including some strategies as preventive exercises and
strengthening training, load will increase and the delicate balance between load and load
capacity will need to be monitored. The uptake of sports injury prevention interventions
and the challenges of their implementation has been a topic in several studies.4,9,40. It was
stressed by some of our participants that sports injury prevention efforts should never
impact performance negatively. In this sense, fixed protocols with proven efficacy
presented in the literature do not seem to be applicable to the individual athlete. The most
part of sports injury prevention interventions neither allow adjustments of the athlete’s
training program, nor of the shared decision-making process that shapes the individualized
program. If in other domains of the management of the athlete’s health, such as return to
sports and rehabilitation, there is a plea to develop more individualized and athletecentered strategies32,41,42, than the sports injury prevention domain lags behind. One can
argue that there is a mismatch between described effective and fixed protocols, and the
dynamic context of elite sports.

Methodological considerations
The trustworthiness of our findings was strengthened by the applied methodological
strategies43. To increase the credibility of our findings we used triangulation of sources by
including different groups (i.e. athletes, coaches and physiotherapists). We also had two
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coders analyzing the data independently. The fact that the third coder was someone
outside the sports medicine field but with vast experience in qualitative research, provided
a degree of neutrality to our findings. This improved the confirmability, and also the
dependability of this study. Regarding transferability, our participants were part of a very
specific group participating in Olympic games and international competitions from different
sports. We covered a wide range of perceptions to capture the broadest possible set of
information and experiences from the participants. However, no comparison should be
made with other sports contexts.
Regarding our sample, most athletes were women. In contrast, all coaches and
physiotherapists were men. This situation reflects every day in elite sports reality44. Many
women athletes are trained and treated by men. We cannot estimate how this gender
difference may have affected our results. To our knowledge no literature has addressed
the potential effects of these gender differences on the perceptions of elite sports
professionals. Also, differences in experience and culture regarding injury prevention
should be considered, since our participants were from different countries.
Additionally, the number of participating coaches and physiotherapists was relatively small,
compared to the number of participating athletes. However, the coaches and
physiotherapists dealt with a diverse group of athletes. In our opinion, this diversity has
enriched the coaches’ and physiotherapists’ professional experiences, and we believe that
they were able to represent the main perspectives of this specific group of elite sport staff.

CONCLUSIONS
Sports injury prevention is a fundamental element of the performance-driven context of
elite sports, as sports injury is a threat for achieving the best performance possible.
Therefore, athletes, coaches and physiotherapists apply in their daily routine different
strategies to reduce the risk of sport injuries. Such sports injury prevention strategies
follow the dynamic nature of training for maximal performance, which relies on teamwork,
shared responsibility and open communication. The inherent sports injury risk is
acknowledged by athletes, coaches and physiotherapists working in the elite sports
context, which suggests that preventing sports injury in such a context is about “playing”
with injury risk along the season. If the sports injury prevention field aims to make
progress regarding the uptake of sports injury prevention in elite sports, one needs to
understand that strategies need to be built specifically tailored for the elite context, where
it is all about performance.

100

Insiders perspectives on sports injury prevention

REFERENCES
1.

Klügl M, Shrier I, McBain K, et al. The prevention of sport injury: an analysis of
12,000 published manuscripts. Clin J Sport Med. 2010;20(6):407-412.
doi:10.1097/JSM.0b013e3181f4a99c

2.

Verhagen E, Gabbett T. Load, capacity and health: critical pieces of the holistic
performance puzzle. Br J Sports Med. 2018;0(0):bjsports-2018-099819.
doi:10.1136/bjsports-2018-099819

3.

Drew MK, Raysmith BP, Charlton PC. Injuries impair the chance of successful
performance by sportspeople: A systematic review. Br J Sports Med.
2017;51(16):1209-1214. doi:10.1136/bjsports-2016-096731

4.

Chalmers DJ. Injury prevention in sport: not yet part of the game? Inj Prev.
2002;8(Supp IV):iv22-iv25. doi:10.1136/ip.8.suppl_4.iv22

5.

Bahr R, Thorborg K, Ekstrand J. Evidence-based hamstring injury prevention is not
adopted by the majority of Champions League or Norwegian Premier League
football teams: the Nordic Hamstring survey. Br J Sports Med. 2015;49(22):14661471. doi:10.1136/bjsports-2015-094826

6.

Lindblom H, Carlfjord S, Hägglund M. Adoption and use of an injury prevention
exercise program in female football: A qualitative study among coaches. Scand J
Med Sci Sport. 2018;28(3):1295-1303. doi:10.1111/sms.13012

7.

Finch C. A new framework for research leading to sports injury prevention. J Sci
Med Sport. 2006;9:3-9. doi:10.1016/j.jsams.2006.02.009

8.

van Mechelen W, Hlobil H, Kemper HCG. Incidence, Severity, Aetiology and
Prevention of Sports Injuries. Sport Med. 1992;14(2):82-99.
doi:10.2165/00007256-199214020-00002

9.

Donaldson A, Lloyd DG, Gabbe BJ,et al. We have the Programme, what next?
Planning the implementation of an injury prevention programme. Inj Prev.
2017;23(4):273-280. doi:10.1136/injuryprev-2015-041737

10.

Finch CF, Donaldson A. A sports setting matrix for understanding the
implementation context for community sport. Br J Sports Med. 2010;44(13):973978. doi:10.1136/bjsm.2008.056069

11.

Bolling C, Mechelen W Van, Pasman HR, et al. Context Matters : Revisiting the First
Step of the ‘ Sequence of Prevention ’ of Sports Injuries. Sport Med.
2018;(0123456789). doi:10.1007/s40279-018-0953-x

12.

Verhagen E, Bolling C. We dare to ask new questions. Are we also brave enough to
change our approaches? Transl Sport Med. 2018;1(1):54-55. doi:10.1002/tsm2.8

13.

Jack SM. Utility of qualitative research findings in evidence-based public health
practice. Public Heal Nurs. 2006;23(3):277-283. doi:10.1111/j.15251446.2006.230311.x

14.

Upshur RE, VanDenKerkhof EG, Goel V. Meaning and measurement: an inclusive
model of evidence in health care. J Eval Clin Pract. 2001;7:91-96.
doi:10.1046/j.1365-2753.2001.00279.x

101

Chapter 6

15.

McCall A, Dupont G, Ekstrand J. Injury prevention strategies, coach compliance
and player adherence of 33 of the UEFA Elite Club Injury Study teams: A survey of
teams’ head medical officers. Br J Sports Med. 2016;50(12):725-730.
doi:10.1136/bjsports-2015-095259

16.

Glaser, B., & Strauss, A. The Discovery of Grounded Theory: Strategies for
Qualitative Research. Mill Valley, CA: Sociology Press;1967.

17.

Charmarz K. Constructing Grounded Theory : A Practical Guide through
QualitativeAnalysis. London: Sage Publications; 2006.

18.

Coyne I. Sampling in qualitative research. Purposeful and theoretical sampling;
merging or clear boundaries? J Adv Nurs. 1997;26(3):623-630.
doi:10.1046/j.1365-2648.1997.t01-25-00999.x

19.

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): A 32-item checklist for interviews and focus groups. Int J Qual
Heal Care. 2007. doi:10.1093/intqhc/mzm042

20.

Bolling C, Barboza SD, van Mechelen W, et al. How elite athletes, coaches, and
physiotherapists perceive a sports injury. Transl Sport Med. 2018;(October):1-7.
doi:10.1002/tsm2.53

21.

Saunders B, Sim J, Kingstone T, et al. Saturation in qualitative research: exploring
its conceptualization and operationalization. Qual Quant. 2018;52(4):1893-1907.
doi:10.1007/s11135-017-0574-8

22.

Glaser BG. The Constant Comparative Method of Qualitative Analysis. Soc Probl VO
- 12. 1965;445(4):436.

23.

Boeije H. A Purposeful Approach to the Constant Comparative Method in the
Analysis of Qualitative Interviews. Qual Quant. 2002;36:391-409.
doi:10.1023/A:1020909529486

24.

Walker D, Myrick F. Grounded theory: An exploration of process and procedure.
Qual Health Res. 2006;16(4):547-559. doi:10.1177/1049732305285972

25.

Fagher K, Forsberg A, Jacobsson J, et al. Paralympic athletes’ perceptions of their
experiences of sports-related injuries, risk factors and preventive possibilities. Eur
J Sport Sci. 2016;16(8):1240-1249. doi:10.1080/17461391.2016.1192689

26.

Gosling CM, Donaldson A, Forbes AB, et al. The Perception of Injury Risk and
Safety in Triathlon Competition. Clin J Sport Med. 2013;23(1):70-73.
doi:10.1097/JSM.0b013e318271c5e1

27.

Jelvegård S, Timpka T, Bargoria V, et al. Perception of Health Problems Among
Competitive Runners. Orthop J Sport Med. 2016;4(12):232596711667397.
doi:10.1177/2325967116673972

28.

Klügl M, Shrier I, McBain K, et al. The Prevention of Sport Injury: An Analysis of 12
000 Published Manuscripts. Clin J Sport Med. 2010;20(6):407-412.
doi:10.1097/JSM.0b013e3181f4a99c

29.

Fuller C, Drawer S. The application of risk management in sport. Sport Med. 2004.
doi:10.2165/00007256-200434060-00001

102

Insiders perspectives on sports injury prevention

30.

Kristiansen JB, Larsson I. Elite professional soccer players’ experience of injury
prevention. Cogent Med. 2017;4(1):1-15. doi:10.1080/2331205X.2017.1389257

31.

Sarkar M, Fletcher D, Brown DJ. What doesn’t kill me.: Adversity-related
experiences are vital in the development of superior Olympic performance. J Sci
Med Sport. 2015;18(4):475-479. doi:10.1016/j.jsams.2014.06.010

32.

King J, Roberts C, Hard S, et al. Want to improve return to sport outcomes
following injury? Empower, engage, provide feedback and be transparent: 4
habits! Br J Sport Med Mon. 2018;0(0):1-2. doi:10.1136/bjsports-2018-099109

33.

Shrier I. Strategic Assessment of Risk and Risk Tolerance (StARRT) framework for
return-to-play decision-making. Br J Sports Med. 2015;49(20):1311-1315.
doi:10.1136/bjsports-2014-094569

34.

Ekstrand J, Lundqvist D, Davison M,et al. Communication quality between the
medical team and the head coach/manager is associated with injury burden and
player availability in elite football clubs. Br J Sports Med. 2018:bjsports-2018099411. doi:10.1136/bjsports-2018-099411

35.

Coles PA. An injury prevention pyramid for elite sports teams. Br J Sports Med.
2017;0(0):bjsports-2016-096697. doi:10.1136/bjsports-2016-096697

36.

Dijkstra HP, Pollock N, Chakraverty R, et al. Managing the health of the elite
athlete: a new integrated performance health management and coaching model.
Br J Sports Med. 2014;48(7):523-531. doi:10.1136/bjsports-2013-093222

37.

Speed C, Jaques R. High-performance sports medicine: An ancient but evolving
field. Br J Sports Med. 2011;45(2):81-83. doi:10.1136/bjsm.2010.075325

38.

Sporer BC, Windt J. Integrated performance support: Facilitating effective and
collaborative performance teams. Br J Sports Med. 2018. doi:10.1136/bjsports2017-097646

39.

Mahler PB, Gojanovic B, Fourchet F, et al.. What does ‘preventive training’ prevent
in competitive sport? Br J Sports Med. 2016:bjsports-2015-095843.
doi:10.1136/bjsports-2015-095843

40.

Finch CF. No longer lost in translation: the art and science of sports injury
prevention implementation research. Br J Sports Med. 2011;45(16):1253 LP 1257. http://bjsm.bmj.com/content/45/16/1253.abstract.

41.

Verhagen E. If Athletes Will Not Adopt Preventive Measures , Effective Measures
Must Adopt Athletes. Curr Sports Med Rep. 2012;11(1):7-8.

42.

Dijkstra HP, Pollock N, Chakraverty R, et al. Return to play in elite sport : a shared
decision-making process. 2017;51(5):419-420. doi:10.1136/bjsports-2016096209

43.

Korstjens I, Moser A. Series: Practical guidance to qualitative research. Part 4:
Trustworthiness and publishing. Eur J Gen Pract. 2018;24(1):120-124.
doi:10.1080/13814788.2017.1375092

44.

Lapchick RE. Racial and Gender Report Card. The Institute for Diversity and Ethics
in Sport, University of Central Florida, USA, 2016. https://nebula.wsimg.com/

103

104

CHAPTER 7

General discussion

Chapter 7

The structure of this general discussion is as follow: a summary of the main findings
providing a description of the similarities and differences of the diverse contexts, a brief
comparison with current literature and reflections on how the findings of this thesis could
be applied in practice.
The potential of qualitative research on the field of sports injury prevention and the
methodological considerations are also discussed, as well as the implications for practice
and research

WHAT DID WE LEARN ABOUT THE CONTEXT?
The main goal of this thesis was to explore the occurrence of injury and its prevention from
the insiders’ perspective, in high-performance sports and performing arts context.
Dancers, circus artists, athletes, and their staff have described how they deal with injury
prevention on a daily basis and indicated challenges for future work.
Dancers from the National Ballet, artists from Cirque du Soleil, and elite athletes have
many features in common. All of them are embedded in a performance-driven
environment, with a high volume of training and a high risk to sustain injuries. In the same
way they are the target of many interventions to reduce injury risk. However, the uptake
of effective preventive interventions in elite sports and performing arts is not the most
successful1–3.
Chapter 2 of this thesis presents the context as a fundamental part of injury prevention
studies4. Through a narrative review the injury context was presented as a missing link
between research and practice. The idea to incorporate context already at the problem
definition, i.e. in the first step of the ‘Sequence of Prevention’5, justifies the subsequent
chapters, and also advocates for qualitative methods in sports injury prevention research.
Chapter 3 showed how an injury was defined and perceived in elite sports by athletes,
coaches, and physiotherapists6. This chapter showed how performance, in this elite
context, plays a leading role in injury perception and how the context of elite sports relates
to injury definition. In chapter 4 dancers and artistic staff from the National Ballet in
Amsterdam presented how prevention takes place in a professional dance company. Their
daily difficulties to integrate high workload and injury prevention, while giving their best
performance on stage, showed the relevance to understand the injury context. Chapter 5
showed how wide-ranging injury prevention can be put in practice by presenting a system
map of Cirque du Soleil’s pathways to injury prevention7. The connection between risk
factors, preventive strategies, and stakeholders described by artists and artistic teams
provided a multi-faceted web that highlighted the importance of teamwork and shared
responsibility in injury prevention. Chapter 6 gave voice to the insiders view on perceived
critical factors related to injury prevention in elite sports. Once again, it was emphasized
how the context of high-level athletic performance shapes injury prevention.
The data collection for the respective chapters of this thesis all followed a comparable
structure, with a succinct research question and qualitative research methods, employing
a similar interview guide. However, each chapter had a specific research aim and was
conducted in different samples, applying slightly different approaches from varying angles.
As a consequence, a direct comparison between chapters of the results demands
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precaution. However, despite the different contexts, some findings were consistently
presented in the participants’ narratives; also differences between the three contexts will
be summarized below.

Context drives the injury
An injury happens in an individual, in a specific context, and these two cannot be
separated. Thus, an injury is a context-related concept. Athletes defined an injury based
on the consequences for their performance and participation in competitions and training.
Comparable results were found for dancers and circus artists.
The importance of a game or the premiere of a new show was described as a factor that
changes the injury perception. For example, the willingness to compete and reach a good
result changes the way that athletes perceive themselves as injured or not. An injury was
described by participants in all the fields beyond mere symptoms or the injury itself. They
described an injury as being dependent on context, circumstance, and temporality. For
dancers, an injury can make them miss a leading role, or they may not be cast in a future
production. For an elite athlete, an injury can impact the full season, or have no major
consequences, depending on whether or not the injury happens during competition or
during preseason. For a circus artist, missing a show may impact the quality of the show
and may also change the show structure.
As discussed in the third chapter, taking the ICF8,9( International Classification of
Functionality) as a reference, a sports injury is the result of an interaction between the
“biological” injury (i.e. tissue damage) and contextual factors (Figure 1). In sports
medicine, there is extensive literature trying to reach consensus for the best or the
standard definition of injury for research purposes10–13. Our findings showed that such a
unique “gold standard” injury definition might not be reflecting reality, or at least may not
be valid from the athlete’s perspective.

Figure 1 International Classification of Function, Disability and Health (ICF) proposed by
World Health Organization (WHO)8. The ICF is a biopsychosocial model and conceptualises
a person's level of functioning as a dynamic interaction between her or his health
conditions, environmental factors, and personal factors.
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The OSTRC questionnaire (Oslo Trauma Research Centre) steps away from the traditional
injury definitions by measuring multiple consequences of injury (i.e. in terms of symptoms,
time loss, modified participation, and performance) 14,15. The OSTRC, as such, attempts to
provide a more comprehensive view of injury, with practical value. Bahr16 showed also that
beyond time-loss injuries there are underlying consequences, such as pain. He also showed
the discrepancy of injury prevalence, if different definitions are applied. Although the
OSTRC provides an evolution to standard injury reporting, the consequences of injury
assessed are still under the influence of contextual factors. One example is pain.
Recent research is trying to understand pain from another perspective, following the socioecological model. These recent studies about pain showed that wide-ranging factors
(including biological, psychological, social and sport-specific and training-specific domains)
modulate pain experience17,18. These studies also reinforced the importance of contextual
factors, claiming a multidimensional approach to pain management in elite athletes.
Nonetheless, epidemiological studies should be analysed considering that pain (or other
symptoms), time-loss, and modified participation are under the influence of a diversity of
contextual factors. An injury in the pre-season might not be perceived and reported in the
same way as an injury in a final game; even if the exact same injury definition is applied.
The context influences injury perception and also injury reporting. Beyond the injury
numbers, there are individuals and their context.

It is all about performance
Performance was the most frequent topic referred to in our interviews and focus groups
regarding diverse features. None of the questions in the interview guide made reference
to performance. However, performance was cited when the participants described their
perception of injury, when they listed the related risk factors, when they explained their
motivation to prevent injuries and when they described their preventive strategies. All in
all, performance was described as a central goal of the athlete’s doing, and injury
prevention was described as one of the means to reach the best performance19.
Performing at a high level is required in Cirque du Soleil, in the National Ballet, and in elite
sports. However, there are differences in the context, which influence how a performance
is achieved and maintained. Cirque du Soleil has a consistent and relative uniform load
along the year, except during the tour breaks. The main requirement for a circus artist is
to deliver a consistent level of performance. For elite athletes and dancers there are peaks
during the season; i.e. the moment that their best performance is required. The elite
athletes target one or more key-competitions along the season, and their performance
varies along this period to reach the highest level in a targeted competition. The dancer
may have changes in the repertoire and therefore in the demands of different performing
styles and choreographies, which modulates their performance during the season.
Recently, the literature has been discussing this idea of bridging injury prevention and
performance enhancement20–22. The main idea is that preventive strategies can serve as
for performance enhancement and also the other way around20,23. Strengthening
exercises24, a well-balanced training scheme25 or a good night of sleep26–28 have their value
for preventing injuries, as well as for boosting performance. If all that matters in elite
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sports and high-level performing arts is the best performance, injury prevention strategies
could be better integrated with performance enhancement. In the end, both of them are
fighting for the same cause.

It is not just me; injury prevention is a team effort
One of our questions in the interviews was ‘Who is responsible to prevent injuries?’.
Athletes, dancers and circus artists answered: “Me!”. Coaches, physiotherapists, and other
staff members also said that the artist, the dancer or the athlete were the main responsible
to prevent injuries. But, the supporting role of staff in preventing injuries was well
described, suggesting that a team effort is required to prevent injuries. This concept was
well illustrated by the multiplicity of factors and stakeholders that were stated in the Cirque
de Soleil system map to influence injury and its prevention (presented in chapter 5).
However, not every context has such an intricate system. Some of the elite athletes
mentioned that they would need a more integrated team specialised in preventive care.
The different structures between club-level and national teams were also mentioned. Some
coaches and physiotherapists also described the difficulties that they encountered when
working with many professionals. For dancers, the structure of the ballet company with
different ballet masters and different productions was described as a challenge for
teamwork.
Recently the sports medicine literature has been raising attention to topics related to
teamwork. Ekstrand and colleagues showed how leadership and communication is related
to injury occurrence29,30. The need for teamwork was also presented by Dijkstra et al.31,
indicating the importance to integrate the staff in the comprehensive care of the elite
athlete. The literature has been advocating for a more integrative and collaborative
workforce to deal with sports injury prevention 32. However, no interventions targeting
teamwork and communication have been described in the literature as a sports injury
prevention intervention.

Experience counts
The description of injury prevention as a learning process was mentioned in the three
different contexts - dance, circus, and sports. Youth sports has its place in sports injury
prevention, mainly referring to the immature structure of the young athlete and the
potential consequences of injury33. In our study, we found that young athletes have a
different dynamic in regards to the sports experience and social support. Some of our
participants talked about the importance of the team for young athletes. As they are
unexperienced, the coach assumes a more important position to guide the athlete. The
experienced athletes mentioned that they learned how to prevent injuries during the
course of their career. Thus, the more experienced athletes may be helpful to guide young
athletes in their learning process..
In dance medicine, there is also literature focusing on young dancers, but not directed
towards injury prevention. Dancers start their career relatively young and consequently
are exposed to injury risk already at a young age. During our focus groups with the National
Ballet the importance of the dance school and the dance teacher in the education of the
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young dancer was presented as an important tool for injury prevention. Also, the longterm exposure to dance culture was described as part of building experience and learning
how and when dancers should speak up and develop injury prevention strategies. For circus
artists, the importance of learning from their injuries was mentioned, highlighting the need
to establish a personal solution for preventive care and thus going against the idea of a
“one size fits all” approach. Circus artists also talked about the importance of mentoring
young artists, and of facilitating their way in learning how to prevent injuries.
The role of experience as part of preventive behavior has not been widely studied in sports
medicine, with the exception of a few studies 34–37. The main conclusion from these studies
is that experienced athletes can learn from adverse experiences, and will thus improve
their decision-making process during their career. This will affect also the way in which
they manage their injuries. On the other hand, young athletes - mainly adolescents - have
a higher willingness to take risks, which is associated with an increased risk of injury38. We
have found similar results in chapters 4 and 6 of this thesis. Experience is a multifaced
construct, which can be related to the years of experience in sports/performing arts, but
also to a previous experience of being injured. Experience leads to a learning process
regarding injury prevention. Future studies should explore further how experience can play
a role in injury prevention.

Injury prevention is complex and contextual
Recent publications proposed to analyse sports injury through the lens of complexity and
to apply a systems approach to understand injury aetiology 39–41. The complex context in
which an injury happens needs to be explored, and this exploration was one of the goals
of this thesis. An injury involves an athlete who is characterized by many intra-individual
features, as well as by multiple extra-individual factors related to injury occurrence. These
extra-individual factors are regulated by a specific association and take place in a particular
socio-economic context within a specific country, as was described in chapter 2. The
diversity of risk factors, and accordingly strategies that were described as injury prevention
interventions by the participants, showed how injury prevention is a multi-dimensional
phenomenon. Some of the injury risk factors described in this thesis are well presented in
the sports medicine literature (i.e strength exercises and load management). Some other
risk factors have been described recently, such as sleep-time26,27,42 and
communication30,31,43. However, these latter risk factors are not the target of contemporary
injury prevention strategies.
A complex system has a large number of heterogeneous elements, which interact with
each other. These interactions produce an emergent effect that is different from the effects
of the individual elements. This effect persists and adapts to a changing context. A more
multi-level approach towards injury prevention, addressing not just athlete-related risk
factors (i.e. strength) but across-the-board factors, such as staff communication, provides
a direction for future research.
Another important aspect of context is related to culture. Many times during interviews
participants mentioned their nationality or the culture of their sport/art to explain their
views. Cross-cultural differences potentially played a role in our results. One of the
interviewed coaches mentioned how different the preventive care was in the national teams
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in the 4 different countries that he had worked for as a coach. Russian circus artists may
have a completely different perspective than Canadians, and the same holds true for
athletes from swimming as compared to judo. The difference in culture, of course, adds to
the diversity of context and in some way may impact injury perception and potential
preventive strategies. Assuming the relevance of context, cross-cultural differences should
be considered in preventive practice and also in future research.

CHALLENGES AND OPPORTUNITIES OF QUALITATIVE RESEARCH METHODS IN
SPORTS INJURY PREVENTION
This thesis aimed to explore the potential value of applying qualitative methods in sports
injury prevention research. The roots of qualitative research lie in the social sciences.
Health research has incorporated qualitative research as a method to add layers to the
quantitative analysis of the health process. In sports medicine, most of the qualitative
research stems from sports psychology and sports sociology, which focuses on different
topics and usually does neither target practitioners nor clinicians as the main audience.
This thesis aimed to apply qualitative research methods in a applied way and aimed to
provide messages with clinical relevance. The goal of this thesis was to bring the
participants’ voices forward, and to explore how injury prevention happens in reality and
to better understand the injury context. Beyond all, the ultimate purpose of this thesis was
to improve injury prevention at the level of the individual by revealing practical knowledge
through qualitative research methods. The main findings of this thesis bring clinical
messages with practical relevance and show how qualitative research can bring insight to
unanswered questions. The relevance of the experience and the importance of
communication, for instance, are topics rarely discussed in the literature and based on our
findings have practical relevance, as they influence directly the injury prevention process.
Qualitative methods are often questioned regarding methodological issues and
trustworthiness of results. Transferability, which is synonymous with generalizability or
external validity is a potential issue in qualitative research. It is important to understand
that the aim of most qualitative studies is not to generalize, but rather to provide a
contextualized understanding of phenomena of human experience44. Perceptions and
perspectives are inherently individual and circumstantial. However, the systematic data
collection and analysis of this thesis allows the reader to draw from our findings parallels
to practice. The concepts and the dynamic of the structures presented here can be
transferred to analyse other elite sports and professional artists settings as well.
Subjectivity of results is another potential issue for the practical use of qualitative research.
Qualitative research acknowledges that decisions and beliefs of researchers and
participants are subjective. The concept of reflexivity in qualitative research regards to the
ways in which the researcher and the research process may influence data collection45.
Any research process has subjective decisions that may affect the outcomes. Such an issue
is not exclusive to qualitative research. A recent study requested 29 teams of analysts to
analyse the same data set to address the same research question through statistical
analysis. Despite the claim of the so-called objectivism of quantitative research, the results
were divergent and with a wide range of differences in the data analysis46. The best way
to address subjectivity is by applying transparency in describing the methodology and the
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choices made during the research process. Ensuring scientific rigour in this sense is a
principle of science and not particular to a specific research method45,47.
The participants in this thesis described injury prevention as being part of their daily
routine. The possibility to bring new ideas and questions beyond the hypothesis-driven
research is a strength of qualitative research. Participants also presented their context,
showing the many layers that are not usually revealed in the quantitative-methods-based
sports injury literature. When applying qualitative research in an exploratory approach,
new insights can emerge from data and drive new hypotheses, showing new directions for
future injury prevention research and practice.

IMPLICATIONS FOR FUTURE RESEARCH
Sports injury prevention literature traditionally has a quantitative and reductionist
approach. This thesis applied qualitative methods, which is a relatively novel approach in
the sports injury literature. However, the number of qualitative studies in the field is
limited,36,48–50, despite the existing extensive qualitative literature in other medical
disciplines, such as Public Health. Qualitative research helps to understand how and why
people behave in a specific way, by exploring their social reality. A wide variety of
qualitative techniques, approaches, and analyses can be used in research. This thesis
applied semi-structured interviews and focus groups for data collection and applied as the
main method constant comparison analysis based on principles of Grounded Theory51–53.
Other novel methods can be included also in future research. For instance participatory
research methods, which include the participants’ opinions in the study’s decision-making
process54. Another possible approach for future research is mixed-methods research, that
allows multiple research methods to complement each other55. A diversity of research
methods can enrich the field of sports medicine and can reveal outcomes and insights for
unanswered research questions.
For future research, complexity theory and systems thinking approach can also provide a
way to help the understanding of sports injury prevention. Contemporary views in sports
medicine support the notion that sports injuries are ‘complex’ phenomena. Systems
thinking approaches can help to understand the dynamic interrelations between, amongst
others, physical, biological, ecological, technical, economic, and social aspects. Such an
approach has already been successfully applied for the development of solutions for
complex public health problems, such as tobacco control and obesity prevention56,57. In
sports medicine the application of systems science methods has been rarely described,
despite the theoretical articles outlining the potential of systems science58.
The traditional study designs and analytical tools applied mainly in sports medicine cannot
explore complex systems59. Some key methods are applied, in public health, to approach
complex systems. These include Systems Dynamic, Agent-based modelling, and Network
Analysis56,60,61. These methods can deal with nonlinearity and the dynamic nature of
multilevel systems but are rarely applied to sports injury prevention 62.
A systems approach can also be applied in conjunction with qualitative research methods,
as we did in chapter 4, to gather perspectives of different stakeholders to better understand
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the specific context in which injury occurs59. This may also be a forthcoming research topic
to facilitate the future development of context-driven injury prevention strategies.
It is relevant to understand that research questions need to be in consonance with practice.
Research does not stand by itself and does not solve problems if the outcome is not applied
in practice. The evidence needs to be developed taking into consideration the context
where preventive measures will take place. This calls for more realistic and context-driven
research that can be applied in real contexts. Such a challenge is not exclusive for sports
injury prevention. In different fields of medicine, randomized controlled trials have been
questioned regarding the over-controlled environment that lacks the contextual factors
that play a role in any real-life situation63,64. The discussion has been moving towards new
strategies of research that try to include a diversity of methods, frameworks and
epistemological underpinnings, such as realist evaluation65. If the research in sports injury
prevention wants to move forward, there is a need to embrace a plurality of methods and
new approaches.

METHODOLOGICAL CONSIDERATIONS
Issues of methodological rigour were addressed in this thesis, aiming to increase the
trustworthiness of our findings66. To increase the credibility of our findings we used
triangulation of sources by including different groups (i.e. athletes, coaches and
physiotherapists, staff members).
There are many assumptions and preconceptions in the field about how injury prevention
happens in practice. Most of these assumptions are based on anecdotal knowledge. Despite
my own experience of over 10 years in the field, I tried to keep a distance from my own
beliefs and ideas to avoid influence on the data analysis. However, taking the reflexivity
concept, my background as a sports physiotherapist, my previous clinical experience, and
also the knowledge from the literature may have influenced some decisions made in this
thesis. To increase the level of confidence of the data analysis, two coders analysed the
data independently. This ensured that our findings were based on the participants'
narratives, rather than potential researcher biases. Moreover, the fact that the third coder
was someone outside the sports medicine field, but with vast experience in qualitative
research, provided a degree of neutrality to our findings, which improved the confirmability
and also the dependability of this study.
Regarding transferability, which is synonymous with generalizability or external validity in
qualitative research, our samples were composed of multiple stakeholders from different
contexts. We covered a wide range of perceptions to capture the broadest possible set of
information and experiences from the participants. We found similar results under different
contexts, which illustrate the robustness of our conclusions and which contributes to
transferability of our findings. However, no comparison should be made with other sports
or performing arts settings, since our findings reflect particularly high-performance
contexts.
Most of the interviews were performed in English. All the participants worked in an
international environment and they were used to communicate in English67. However, most
of the participants did not have the English language as their mother tongue. The potential
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effect of not being able to express and communicate ideas clearly may have had an
influence on our findings. Also, the cultural differences of our participants, who were from
various countries, may have influenced our results68. On the other hand, this cultural
diversity can be seen as a strength of this study. The fact that many participants were
from different countries enriched our sample and reflects the cultural diversity of the
studied groups.

RECOMMENDATIONS AND IMPLICATIONS FOR PRACTICE
This thesis brings an insiders’ perspectives on injury prevention from within 3 different
high-performance contexts. As a physiotherapist who has worked for over 10 years with
elite athletes, professional dancers, and Cirque du Soleil artists, I was always challenged
to apply the best available evidence for my patients. However, that evidence was usually
developed without knowledge of the practical context. For many times, the evidence-based
interventions did not fit my practical reality: sometimes because of the traveling schedule,
sometimes because of personal issues and sometimes due to the physical structure of the
work setting. Consequently, I had to adapt my interventions to make these fit the athletes’
and artists’ contexts in my daily practice.
The importance of context might be the most important implication for practice from this
thesis. Such a conclusion might sound too obvious. However, research has been building
evidence, keeping context completely outside the agenda. Most of the evidence-based
interventions have a fixed structure and are not developed to be flexible or to be applied
in different contexts.
The knowledge about context can be a lever to develop tailored interventions. Based on
our findings, we can have some recommendations on what should be the target for future
interventions. Organizations, such as Cirque du Soleil as an example, have many levels
that influence injury and injury prevention. Therefore, interventions also could and should
focus on facilitating the communication between athletes and staff, as well as teamwork.
In professional dance, season planning and repertoire play a role in injury prevention.
Thus, the dancers and the artistic team should be included in the decision-making
processes regarding planning and repertoire. If learning by experience modulates the way
that athletes prevent their injuries, this learning process should be facilitated.
However, there is no standard recommendation for sports injury prevention that works for
all contexts; i.e. a “one size fits all” intervention does not acknowledge the diversity of
circumstances and contexts of daily practice. The practical recommendation is to keep your
eyes and ears open to learn more about the contexts in which injury prevention will take
place. If you know the context, you can find the leverage points to make contextual factors
work in your favour. But to understand the context, there is a need to give voice and listen
to the perspectives from the main stakeholders involved in injury prevention.
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SUMMARY

Sports injury prevention at a crossroad
Sports injuries have an impact on athletes health, as well as on their performance. To
overcome the problem of sports injuries researchers have developed injury prevention
strategies to reduce the risk of injuries in sports. Sports injury prevention is a relatively
new field that has evolved over the last 30 years. Most of the prevention measures
described in the literature have been following the ‘Sequence of Prevention’, that was
proposed by Van Mechelen and colleagues. The current evidence shows that it is possible
to prevent sports injuries. Unfortunately, the demonstrated efficacy and effectiveness of
injury prevention approaches have not translated into lasting real-world effects.
Additionally, contemporary ideas indicate that a sports injury should be viewed through
the lenses of complexity and should avoid a reductionist view that questions only whether
an intervention works. The lack of uptake of the ‘proven’ effective interventions in sports
injury prevention and the acknowledgement of sports injury as a complex phenomenon
reveal the relevance to understand the context where sports injuries occur.

We need to ask new questions
To date, epidemiological studies have addressed questions of prevalence, efficacy
causation, and effectiveness. However, new questions arise if we want to understand the
athlete’s context: “How does the context influences injury?”, “How does the athlete
perceive an injury?”, “How does the athlete deals with prevention?”, and “How different
are the stakeholders’ views regarding injury prevention?” For those questions to be
answered we need different methods, i.e. qualitative research methods. Qualitative
methods are becoming increasingly prevalent in medical and related research, and they
can help us to understand the context of the sports injuries through the perspectives of
the main actors involved on the sports field, i.e. athletes and stakeholders.

Applying qualitative methods to understand the sports injury in context
This thesis aimed to explore by means of qualitative research how injury prevention is
executed in practice, and to describe the perspectives of various stakeholders with regard
to sports injury and its prevention. This thesis describes research in 3 different highperformance contexts, i.e. elite sports, professional dancers and circus artists.

Chapter 2: Context matters revisiting the first step of the ‘Sequence of
Prevention’ of Sports Injury
This chapter is a narrative review on the first step of the Sequence of Prevention,
introducing the context as part of the sports injury problem definition. It proposes a novel
approach to the Sequence of Prevention that aligns with contemporary views of sports
injury prevention. Thereafter, from the perspective of the socio-ecological model, we
suggest to take into account the complex nature of sports injuries in the first step. In this
chapter methods are proposed to explore the context in which injuries occur. Hence, this
chapter is a theoretical piece that recommends an alternative approach to explore and
understand the injury context through qualitative research methods.
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Chapter 3: How elite athletes, coaches, and physiotherapists perceive a sports
injury.
This chapter defines a sports injury from the perspectives of the main stakeholders in elite
sport. As the first step of the ‘Sequence of Prevention’ proposes to describe the injury
problem, this chapter helps to understand if the current theoretical sports injury definitions
reported in the literature, align with the perspectives of athletes, coaches, and
physiotherapists. The chapter describes also how the elite sport context is related to the
athlete’s perception of injury. Hereafter, we propose a new way of thinking about sports
injury as the end-result of an interaction between the athletes and their specific context.
We also provide an insight into the contextual factors that evolve around the grey areas of
sports injury definition.

Chapter 4: In your shoes: perspectives of dancers and staff regarding dance
injury and its prevention.
This chapter focuses on the description of the injury prevention process in the context of
a professional dance company. We explore the perspectives of dancers and staff of the
Dutch National Ballet, regarding injury and its prevention. Taking the Sequence of
Prevention as a guiding framework, we present the dancers' and staff's perspectives on
the first, second and third steps of this Sequence. Hence, we describe how they define a
dance injury, what the critical injury risk factors are in their view, as well as the challenges
they encounter to prevent injuries. The interrelation of injury risk factors in this context
indicates the complexity of the dance-related injury problem. For future preventive
strategies in this setting, teamwork, communication and load management may help to
reduce the injury risk and improve the injury prevention process.

Chapter 5: From the safety net to the injury prevention web – applying systems
thinking to unravel injury prevention challenges and opportunities in Cirque du
Soleil.
In this chapter, we explore the narrative of artists and the artistic team in regard to injuries
and their prevention, and describe the prevention of injuries from a systems thinking lens.
As a novel approach, in this chapter a modified systems thinking and qualitative research
approach is applied to understand injury prevention as a complex system. Taking a
systems thinking approach, a system map is presented to describe injury prevention as a
multi-level system with multiple stakeholders, who are directly and indirectly related to
the injury prevention, as well their interconnections. To develop a more comprehensive
injury prevention approach, the preventive strategies need to go beyond artists-related
factors and to engage multiple departments that influence injury prevention due to the
interconnection between elements of the system.

Chapter 6: Letting the cat out of the bag: Insiders’ perspectives on how to prevent
injury in elite sports
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This chapter describes how sports injury prevention takes place in elite sport practice, and
outlines the perspectives of elite athletes, coaches and physiotherapists regarding the most
critical factors of injury prevention strategies in their context. The challenges encountered
by athletes, coaches, and physiotherapists in preventing injuries while pursuing their
highest performance are charted. Our findings show how an inherent injury risk is
perceived as part of elite sports, and how injury prevention seems to be a matter of
“playing” with injury risk and learning from experience. This chapter also shows how injury
prevention relies on teamwork. Therefore, future preventive interventions should target
shared responsibility and open communication in a performance-driven environment.

Conclusions
The injury prevention in high-performance environments, elite sports or professional
performing arts is a complex process that must be seen into its context. The contextual
factors around the athlete need to be explored for a better understanding of a sports injury.
The athlete is just one piece of the puzzle and the whole staff has influence in the injury
prevention process, which makes shared responsibility and communication key
components of injury prevention in high-performance contexts. In such a context,
performance is the main goal and the priority above all, and injury prevention is a learning
process in which experience is gained by getting injured and by making mistakes.
Qualitative research methods can help to bring insights into the artistic and athletic context
where injuries occur, and should be applied more often in sports medicine research. The
importance of taking into account the context of injury, either in practice or research, is
the main message of this thesis. A proper understanding of the complexity of the injury
context is primordial to develop sports injury prevention in the real-world

124

RESUMO
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Prevenção de lesões esportivas em uma encruzilhada
As lesões esportivas têm impacto na saúde dos atletas, bem como em sua performance.
Para superar o problema das lesões esportivas, os pesquisadores desenvolveram
estratégias de prevenção para reduzir o risco de lesões esportivas. A prevenção de lesões
esportivas é um campo relativamente novo que evoluiu nos últimos 30 anos. A maioria
das medidas de prevenção descritas na literatura segue a "Sequência de prevenção",
proposta por van Mechelen e colaboradores. As evidências atuais mostram que é possível
prevenir lesões esportivas. Infelizmente, a eficácia e efetividade demonstradas das
abordagens de prevenção de lesões não se traduziram em efeitos duradouros do mundo
real. Além disso, abordagens contemporâneas indicam que uma lesão esportiva deve ser
visto através das lentes da complexidade; evitando a visão reducionista que questiona
apenas se uma intervenção funciona. A falta de adoção das intervenções eficazes
"comprovadas" na prevenção de lesões esportivas e o reconhecimento de lesões esportivas
como um fenômeno complexo revelam a relevância de entender o contexto em que
ocorrem lesões esportivas.

Precisamos de novas perguntas
Até o momento, estudos epidemiológicos abordaram questões de prevalência, causalidade,
eficácia e efetividade. No entanto, novas perguntas surgem se queremos entender o
contexto do atleta: “Como o contexto influencia a lesão?”, “Como o atleta percebe uma
lesão?”, “Como o atleta lida com a prevenção?” E “Qual a diferença entre os pontos de
vista das partes interessadas em relação à prevenção de lesões? ”Para que essas perguntas
sejam respondidas, precisamos de métodos diferentes, isto é, métodos de pesquisa
qualitativa. Os métodos qualitativos estão se tornando cada vez mais predominantes nas
pesquisas médicas e relacionadas, e podem nos ajudar a entender o contexto das lesões
esportivas através da perspectiva dos principais atores envolvidos no campo esportivo, ou
seja, atletas e partes interessadas.

Aplicação de métodos qualitativos para entender a lesão esportiva no contexto
Esta tese teve como objetivo explorar, por meio de métodos qualitativos, como a
prevenção de lesões acontece na prática, e descrever as perspectivas de várias partes
interessadas em relação à lesão esportiva e sua prevenção. Esta tese descreve pesquisas
em três contextos diferentes de alto desempenho, ou seja, esportes de elite, dançarinos
profissionais e artistas de circo.

Capítulo 2: O contexto importa: Revisitando o primeiro passo da "Sequência de
prevenção" de lesões esportivas
Este capítulo foi uma revisão narrativa do primeiro passo da Sequência de Prevenção e
apresenta o contexto como parte da definição do problema de lesão esportiva. A proposta
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é de uma nova abordagem para a Sequência de Prevenção que se alinha às visões
contemporâneas da prevenção de lesões esportivas. Sob a perspectiva do modelo sócioecológico, sugerimos levar em conta a natureza complexa das lesões esportivas na
primeira etapa. Assim, são propostos métodos para explorar o contexto em que ocorrem
lesões. Portanto, este capítulo é uma peça teórica que recomenda uma abordagem
alternativa para explorar e entender o contexto da lesão por meio de métodos qualitativos
de pesquisa.

Capítulo 3: Como atletas de elite, treinadores e fisioterapeutas percebem uma
lesão esportiva.
Este capítulo definiu uma lesão esportiva sob a perspectiva dos principais personagens
envolvidos no esporte de elite. Como a primeira etapa da 'Sequência de prevenção' propõe
a descrição do problema de lesão, este capítulo ajuda a entender se as definições teóricas
atuais de lesão esportiva relatadas na literatura estão alinhadas com as perspectivas de
atletas, treinadores e fisioterapeutas. O capítulo descreveu também como o contexto do
esporte de elite está relacionado à percepção de lesão do atleta. Além disso, propomos
uma nova maneira de pensar a lesão esportiva como resultado final de uma interação entre
os atletas e seu contexto específico. Também fornecemos uma visão dos fatores
contextuais que evoluem em torno das áreas cinzentas da definição de lesão esportiva.

Capítulo 4: No seu lugar: perspectivas de dançarinos e funcionários sobre lesões
na dança e sua prevenção.
Este capítulo descreveu o processo de prevenção de lesões no contexto de uma companhia
de dança profissional. Exploramos as perspectivas de bailarinos e profissionais do Ballet
Nacional Holandês em relação a lesões e sua prevenção. A “Sequência de Prevenção” foi
usada como uma estrutura para apresentamos as perspectivas dos bailarinos e da equipe
sobre os primeiro, segundo e terceiro passos desta Sequência. Por isso, descrevemos como
eles definem uma lesão de dança, quais são os fatores críticos de risco de lesão e os
desafios que enfrentam para evitar lesões. A inter-relação dos fatores de risco de lesão
neste contexto indica a complexidade do problema de lesão relacionada à dança. Para
futuras estratégias preventivas nesse cenário, o trabalho em equipe, a comunicação e o
gerenciamento de carga podem ajudar a reduzir o risco de lesões e melhorar o processo
de prevenção de lesões.

Capítulo 5: Aplicação de systems thinking para desvendar
oportunidades de prevenção de lesões no Cirque du Soleil.

desafios

e

Neste capítulo, exploramos a narrativa dos artistas e da equipe artística em relação às
lesões e sua prevenção e descrevemos a prevenção de lesões baseado em sistemas
complexos . Como uma abordagem inovadora, neste capítulo, é aplicada a pesquisa
qualitativa em conjunto com abordagem de systems thinking para entender a prevenção
de lesões como um sistema complexo. Adotando uma abordagem de sistema complexo, é
apresentado um mapa do sistema para descrever a prevenção de lesões como um sistema
multi-nível com várias partes interessadas que estão direta e indiretamente relacionadas
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à prevenção de lesões, assim como suas interconexões. Para desenvolver uma abordagem
mais abrangente de prevenção de lesões, as estratégias preventivas precisam ir além dos
fatores relacionados aos artistas e envolver vários departamentos que influenciam a
prevenção de lesões devido à interconexão entre os elementos do sistema.

Capítulo 6: Perspectivas dos atletas, técnicos e fisioterapeutas sobre como evitar
lesões em esportes de elite
Este capítulo descreve como a prevenção de lesões esportivas ocorre na prática no esporte
de elite e descreve as perspectivas de atletas, treinadores e fisioterapeutas de elite em
relação aos fatores mais críticos das estratégias de prevenção de lesões nesse contexto.
Os desafios encontrados por atletas, treinadores e fisioterapeutas na prevenção de lesões
e na busca pelo melhor desempenho são apresentados. Nossos resultados mostram como
um risco inerente de lesão é percebido como parte dos esportes de elite e como a
prevenção de lesões parece ser uma questão de "modular" o risco de lesões e aprender
com a experiência. Este capítulo também mostra como a prevenção de lesões depende do
trabalho em equipe. Portanto, futuras intervenções preventivas devem ter como objetivo
a responsabilidade compartilhada e a comunicação aberta do time em um ambiente
orientado ao desempenho.

Conclusões
A prevenção de lesões no alto rendimento, esportes de elite ou artes cênicas profissionais
é um processo complexo que deve ser visto em seu contexto. Os fatores contextuais ao
redor do atleta precisam ser explorados para uma melhor compreensão de uma lesão
esportiva. O atleta é apenas uma peça do quebra-cabeça e toda a equipe tem influência
no processo de prevenção de lesões, o que torna a responsabilidade compartilhada e a
comunicação componentes-chave da prevenção de lesões no alto rendimento. Nesse
contexto, a performance é o principal objetivo e a prioridade acima de tudo, e a prevenção
de lesões é um processo de aprendizado no qual a experiência é obtida ao se lesionar e ao
cometer erros.
Os métodos de pesquisa qualitativa podem ajudar a trazer insights sobre o contexto
artístico e esportivo em que ocorrem lesões e devem ser aplicados com mais frequência
na pesquisa em medicina esportiva. A importância de levar em consideração o contexto da
lesão, na prática ou na pesquisa, é a principal mensagem desta tese. Um entendimento
adequado da complexidade do contexto da lesão é primordial para desenvolver a
prevenção de lesões esportivas no mundo real.
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SAMENVATTING – SUMMARY IN DUTCH

Preventie van sportblessures op een kruispunt
Sportblessures hebben een impact op zowel de gezondheid van atleten als op hun sportieve
prestaties. Om het sportblessureprobleem op te lossen, heeft de sportmedische
wetenschap blessurepreventieve strategieën ontwikkeld welke het risico op sportblessures
te verminderen. Sportblessurepreventie is een relatief nieuw onderzoeksveld dat zich de
afgelopen 30 jaar snel heeft ontwikkeld. De meeste preventieve maatregelen die in de
literatuur worden beschreven, volgen de ‘preventiecyclus’, die in 1992 werd voorgesteld
door Van Mechelen en collega’s. Het huidige wetenschappelijke bewijs toont dat het in
theorie mogelijk is om sportblessures te voorkomen. Helaas hebben de aangetoonde
werkzaamheid en effectiviteit van blessurepreventieve strategieën zich niet vertaald in
blijvende ‘real-world’ effecten. Bovendien stellen hedendaagse ideeën dat een
sportblessure moet worden bekeken door de lenzen van complexiteit en moet een
reductionistische opvatting worden vermeden die alleen vraagt of een interventie werkt.
Het gebrek aan acceptatie van 'bewezen' effectieve interventies door de sportpopulatie en
de erkenning van sportblessures als een complex fenomeen, tonen de relevantie om de
context waarin sportblessures optreden te begrijpen.

We moeten nieuwe vragen stellen
Tot op heden hebben epidemiologische studies vragen gesteld over prevalentie, etiologie
en effectiviteit. We moeten echter nieuwe vragen stellen echter als we de context van de
atleet willen begrijpen: "Hoe beïnvloedt de context blessure?", "Hoe ervaart de atleet een
blessure?", "Hoe gaat de atleet om met preventie?" en "Hoe anders zijn de opvattingen
van de stakeholders over letselpreventie?” Om die vragen te beantwoorden hebben we
andere methoden nodig, namelijk kwalitatieve onderzoeksmethoden. Kwalitatieve
onderzoeksmethoden komen steeds vaker voor in medisch en aanverwant onderzoek en
ze kunnen ons helpen de context van sportblessures te begrijpen via de perspectieven van
de belangrijkste actoren op het sportveld, d.w.z. atleten en andere stakeholders.

Het toepassen van kwalitatieve methoden om de sportblessure in context te
begrijpen
Dit proefschrift had als doel om, door middel van kwalitatief onderzoek, te onderzoeken
hoe blessurepreventie in de praktijk wordt uitgevoerd, en om de perspectieven van
verschillende stakeholders met betrekking tot sportblessures en de preventie ervan te
beschrijven. Dit proefschrift beschrijft studies doe zijn uitgevoerd in drie verschillende
high-performance contexten; te weten topsport, professionele dansers en circusartiesten.

Hoofdstuk 2: Context is belangrijk in de eerste stap van de ‘preventiecyclus’
Dit hoofdstuk is een beschouwing over de eerste stap van de ‘preventiecyclus’, waarbij de
context wordt geïntroduceerd als onderdeel van de probleemdefinitie van sportblessures.

128

SAMENVATTING

Het stelt een nieuwe benadering die aansluit bij de hedendaagse opvattingen over
preventie van sportblessures. Vanuit het perspectief van het sociaal-ecologische model,
stellen we voor om in de eerste stap al rekening te houden met de complexe aard van
sportblessures. In dit hoofdstuk worden methoden voorgesteld om de context te
onderzoeken waarin sportblessures optreden. Dit een theoretisch ingestoken hoofdstuk dat
een alternatieve benadering aanbeveelt om de sportblessure context te onderzoeken en te
begrijpen door middel van kwalitatieve onderzoeksmethoden.

Hoofdstuk 3: De visie van topsporters, coaches en fysiotherapeuten op
sportblessures.
Dit hoofdstuk beschrijft een definitie voor sportblessures vanuit het perspectief van de
belangrijkste stakeholders in de topsport. Aangezien de eerste stap van de
‘preventiecyclus’ voorstelt om het letselprobleem te beschrijven, helpt dit hoofdstuk om te
begrijpen of de huidige theoretische definities van sportblessures - die in de literatuur
worden vermeld - aansluiten bij de visie van atleten, coaches en fysiotherapeuten. Dit
hoofdstuk beschrijft ook hoe de topsportcontext verband houdt met de visie van de atleet
op blessures. Hierna stellen we een nieuwe manier van denken over sportblessures voor
als het eindresultaat van een interactie tussen de sporters en hun specifieke context. We
bieden ook inzicht in de contextuele factoren die ontstaan rond de grijze gebieden van de
definitie voor sportblessures.

Hoofdstuk 4: Perspectieven van dansers met betrekking tot dansblessures en de
preventie ervan.
Dit hoofdstuk richt zich op de beschrijving van het blessurepreventieproces in de context
van een professioneel dansgezelschap. We verkenden de perspectieven van dansers en de
staf van Het Nationale Ballet met betrekking tot blessures en de preventie ervan. Met de
‘preventiecyclus’ als leidend kader presenteren we de perspectieven van de dansers en de
staf op de eerste, tweede en derde stap van de ‘preventiecyclus’. Dit hoofdstuk beschrijft
hoe ze een dansverwonding definiëren, wat zij ervaren als de kritieke etiologische factoren,
evenals de uitdagingen die ze tegenkomen om blessures te voorkomen. De samenhang
van letselfactoren in deze context geeft de complexiteit van het blessureprobleem bij dans
aan. Voor toekomstige preventieve strategieën in deze setting kan teamwerk,
communicatie en load-management helpen om het blessurerisico te verminderen en het
blessurepreventieproces te verbeteren.

Hoofdstuk 5: Het toepassen van systeemdenken voor blessurepreventie bij
Cirque du Soleil.
In dit hoofdstuk onderzoeken we het verhaal van circusartiesten en het artistieke team
met betrekking tot blessures en blessurepreventie. In dit hoofdstuk wordt een aangepaste
benadering van systeemdenken en kwalitatief onderzoek toegepast om blessurepreventie
als een complex systeem te begrijpen. Vanuit een systeembenadering wordt een
systeemkaart gepresenteerd om letselpreventie te beschrijven als een systeem met
meerdere niveaus en met meerdere stakeholders welke direct en indirect gerelateerd zijn
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aan de letselpreventie, evenals hun onderlinge verbindingen. Om een meer omvattende
aanpak van blessurepreventie te ontwikkelen, moeten de preventieve strategieën verder
gaan dan artiest gebonden factoren en meerdere stakeholders omvatten die invloed
hebben op blessures en blessurepreventie.

Hoofdstuk 6: Een insider perspectief op het voorkomen van blessures in topsport
Dit hoofdstuk beschrijft hoe sportblessures worden ervaren in de topsportpraktijk en
schetst de perspectieven van topsporters, coaches en fysiotherapeuten met betrekking tot
de meest kritische factoren voor blessurepreventie in hun context. De uitdagingen
waarmee atleten, coaches en fysiotherapeuten worden geconfronteerd bij het voorkomen
van blessures terwijl ze hun hoogste prestaties nastreven, worden in kaart gebracht. Onze
bevindingen laten zien dat het risico op blessures wordt gezien als een inherent onderdeel
van topsport, en dat blessurepreventie een kwestie is van "spelen" met dit blessurerisico
en wordt gedreven door leermomenten en ervaringen. Dit hoofdstuk laat ook zien hoe
blessurepreventie afhankelijk is van teamwerk. Daarom moeten toekomstige preventieve
interventies gericht zijn op gedeelde verantwoordelijkheid en open communicatie in een
prestatiegerichte omgeving.

Conclusies
De preventie van blessures in high-performance contexten - topsport of professionele
podiumkunsten - is een complex proces dat in context moet worden gezien. De contextuele
factoren rond de atleet moeten worden onderzocht voor een beter begrip van een blessure.
De atleet is slechts een deel van de ‘blessurepuzzel’ en meerdere stakeholders hebben
invloed op het blessurepreventieproces, waardoor gedeelde verantwoordelijkheid en
communicatie belangrijke componenten zijn van blessurepreventie in high-performance
contexten. In een dergelijke context is prestatie het belangrijkste doel en prioriteit. Tevens
is blessurepreventie een leerproces waarin ervaring wordt opgedaan door geblesseerd te
raken en fouten te maken.
Kwalitatieve onderzoeksmethoden kunnen helpen om inzichten te verschaffen in de
context waarin blessures optreden en moeten vaker worden toegepast in sportmedisch
onderzoek naar sportblessures. Het belang van het meenemen van de context van
blessures, hetzij in de praktijk hetzij in onderzoek, is de belangrijkste boodschap van dit
proefschrift. Een goed begrip van de complexiteit van de blessurecontext is van primair
belang om preventie van sportblessures in de sportpraktijk te laten werken.
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Appendix 1 Interview guide (Chapter 6)
1. What do you consider an injury (injury definition)?
2. Which aspects do you consider to define an injury?
3. Which factors influence an injury?
4. How can these factors affect the injury?
5. Can injuries be prevented? How can injuries be prevented?
6. Which injury prevention strategies do you apply? Why?
7. What did you take in account when choose the injury prevention strategies that
you currently use?
8. What motivates you to follow an injury prevention measure?
9. How the context of elite sports influences injury prevention (facilitators and
barriers)?
10. Which factors in your daily routine support injury prevention? Which factors make
injury prevention more difficult?

135

APPENDIX
Appendix 2 COREQ (Chapter 6)
Consolidated criteria for reporting qualitative studies (COREQ): 32-item
checklist
Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting
qualitative research (COREQ): a 32-item checklist for interviews and focus groups.
International Journal for Quality in Health Care. 2007. Volume 19, Number 6: pp. 349 –
357
No. Item

Guide
questions/description

Information

Reported on
Page/ Section

Which author/s conducted
the interview or focus
group?
What were the
researcher’s credentials?
E.g. PhD, MD
What was their
occupation at the time of
the study?
Was the researcher male
or female?
What experience or
training did the
researcher have?

Caroline Bolling

Data Collection

PT, MSc

See Authors
Information/
acknowledgements
See Authors
Information

Was a relationship
established prior to study
commencement?
What did the participants
know about the
researcher? E.g. personal
goals, reasons for doing
the research
What characteristics were
reported about the
interviewer/facilitator?
e.g. Bias, assumptions,
reasons and interests in
the research topic

No

Not reported

General outlines of research as
described in information letter
sent by email.

Not reported

Interviewer was a sports
physiotherapist with extensive
experience in elite sports

See
acknowledgements/
Authors Information

What methodological
orientation was stated to
underpin the study? e.g.
grounded theory,
discourse analysis,
ethnography,
phenomenology, content
analysis

Grounded theory/ a
constructivist-interpretive
paradigm

See study design

How were participants
selected? e.g. purposive,
convenience, consecutive,
snowball

Inclusion criteria: Elite
athletes, coaches, and
physiotherapists from 8
Olympic sports participating in
one or more international

See methods –
participants section

Domain 1: Research
team and reﬂexivity
Personal
Characteristics
1. Inter viewer/facilitator

2. Credentials

3. Occupation

4. Gender
5. Experience and
training

Relationship with
participants
6. Relationship
established
7. Participant knowledge
of the interviewer

8. Interviewer
characteristics

Junior Researcher

Female
Qualitative research methods,
medical anthropology and
comparative data analysis.
She has also conducted
several previous qualitative
studies.

See Authors
Information
See
acknowledgements/
Authors Information

Domain 2: study
design
Theoretical framework
9. Methodological
orientation and Theory

Participant selection
10. Sampling
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11. Method of approach

12. Sample size

How were participants
approached? e.g. face-toface, telephone, mail,
email
How many participants
were in the study?

competitions in the 2016–
2017 and/or 2017–2018
seasons competing/ working in
Western Europe.
Initially, maximal variance
sampling on from different
sports, from individual and
team sports followed by
theoretical sampling- in the
ongoing data collection/
analysis.
By email

See participants
section

19

See at data
collection

How many people refused
to participate or dropped
out? Reasons?

All approached subjects
agreed to participate in this
study

See participants
section

14. Setting of data
collection

Where was the data
collected? e.g. home,
clinic, workplace

See at data
collection

15. Presence of nonparticipants

Was anyone else present
besides the participants
and researchers?
What are the important
characteristics of the
sample? e.g.
demographic data, date

Based on participants’
availability. Six interviews
were done face-to-face ( at
home, at their work, at
university) and 13 by phone or
Skype
No

Demographics presented:
mean age, gender, sports and
country

See participants
section

Were questions, prompts,
guides provided by the
authors? Was it pilot
tested?
Were repeat inter views
carried out? If yes, how
many?
Did the research use
audio or visual recording
to collect the data?
Were ﬁeld notes made
during and/or after the
interview or focus group?
What was the duration of
the interviews or focus
group?
Was data saturation
discussed?

Interview guide, which was
not pilot tested.

See data collection
page and appendix 1

No

Not reported

Audiotaped

See data analysis

Yes, during and after.

Not reported

The interviews lasted 28
minutes on average, ranging
from 23 to 42 minutes.
Yes

See data collection

Were transcripts returned
to participants for
comment and/or
correction?

No

Not reported

How many data coders
coded the data?

CB and SDB coded 6
interviews. HRW supported
with data coding during
consensus meeting.

See at data
collection

13. Non-participation

Setting

16. Description of sample

Not reported

Data collection
17. Interview guide

18. Repeat interviews

19. Audio/visual
recording
20. Field notes

21. Duration

22. Data saturation

23. Transcripts returned

See at data
collection

Domain 3: analysis and
ﬁndings
Data analysis
24. Number of data
coders
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25. Description of the
coding tree
26. Derivation of themes

27. Software

28. Participant checking

Did authors provide a
description of the coding
tree?
Were themes identiﬁed in
advance or derived from
the data?
What software, if
applicable, was used to
manage the data?
Did participants provide
feedback on the ﬁndings?

Yes

See at Figure 2

Derived from the data

See at data
collection

Atlas. ti

See at data
collection

No

Not reported

Were participant
quotations presented to
illustrate the
themes/ﬁndings? Was
each quotation identiﬁed?
e.g. participant number
Was there consistency
between the data
presented and the
ﬁndings?
Were major themes
clearly presented in the
ﬁndings?

Quotes presented to illustrate
themes and findings
Each quotation identified by
participant number

See results tables

Yes

See results

Yes, four major themes are
clearly presented.

See at results
and Figure 2

Is there a description of
diverse cases or
discussion of minor
themes?

Yes, the minor code related to
the core categories are
presented

See at results and
Figure 2

Reporting
29. Quotations presented

30. Data and ﬁndings
consistent

31. Clarity of major
themes
32. Clarity of minor
themes
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