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Abstract
Purpose  Evaluate the current state of sports injury prevention perception, knowledge and practice among sports medicine 
professionals located in Western Europe and involved in injury prevention.
Methods  Members of two different sports medicine organizations (GOTS and ReFORM) were invited to complete a web-
based questionnaire (in German and in French, respectively) addressing perception, knowledge and implementation of sports 
injury prevention through 22 questions.
Results  766 participants from a dozen of countries completed the survey. Among them, 43% were surgeons, 23% sport 
physicians and 18% physiotherapists working mainly in France (38%), Germany (23%) and Belgium (10%). The sample 
rated the importance of injury prevention as “high” or “very high” in a majority of cases (91%), but only 54% reported to be 
aware of specific injury prevention programmes. The French-speaking world was characterized by lower levels of reported 
knowledge, unfamiliarity with existing prevention programmes and less weekly time spent on prevention as compared to 
their German-speaking counterparts. Injury prevention barriers reported by the respondents included mainly insufficient 
expertise, absence of staff support from sports organizations and lack of time.
Conclusion  There is a lack of awareness regarding injury prevention concepts among sports medicine professionals of 
the European French- and German-speaking world. This gap varied according to the professional occupation and working 
country. Relevant future paths for improvement include specific efforts to build awareness around sports injury prevention.
Level of evidence  Level IV.

Keywords  Sports-related injuries · Injury prevention · Professional practice

Introduction

Sports-related injuries cause a partial loss of the important 
benefits of physical activity. Their health-related and social 
consequences also raise concern [6, 28]. Therefore, meas-
ures of primary sports injury prevention are highly important 
to mitigate the injury risk. Recent scientific research has 
identified their effectiveness in up to 50% of sports injuries 

[3, 12, 16, 22, 23]. They can consist of exercise-based pro-
grammes such as the widely disseminated FIFA-11 + [38], 
the Nordic Hamstring Exercise program [16, 30], or the 
OSTRC neuromuscular training programme to prevent ante-
rior cruciate ligament injuries in handball [32]. Additional 
preventive efforts also include adjustments to the rules and 
regulations of the respective sport (e.g. body checking in ice 
hockey), optimization of sports equipment (e.g. helmets in 
football) and educational work for both athletes and coaches 
[21, 27, 44].

However, implementing these preventive measures 
remains challenging [43], which is notably caused by 
poor adherence of sports participants to prevention pro-
grammes[2, 36], and by problems such as lack of knowledge, 
resources and time of the individual stakeholders who are 
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involved in the protection of the athletes’ health [24]. While 
building awareness around preventive measures is a neces-
sary step, little is known about the current perception of the 
role and importance of sports injury prevention by the ath-
letes’ (para)medical staff. Likewise, the required knowledge 
transfer to improve its implementation as well as possible 
geographical and cultural specificities are unknown [25].

Therefore, this study aimed to explore injury prevention 
approaches of two geographically and culturally different 
large sports medicine communities in Western Europe. 
The hypothesis was that the perception of the importance 
of sports injury prevention, the awareness of existing pro-
grammes and the amount of time spent on prevention would 
be at a comparable high level in the two groups. The second 
hypothesis was that the perception and knowledge of sports 
injury prevention may vary between different healthcare 
professions.

Materials and methods

Study design and overall procedure

A cross-sectional study was conducted through an online 
survey and disseminated in two phases to a population of 
sports medicine professionals. It assessed the current percep-
tion, practice and state of knowledge regarding sports injury 
prevention. Since this was a health professional’s anony-
mous survey, no ethics committee reviewed the protocol.

Population

The target population comprised the members of the Ger-
man Speaking Society for Orthopedic and Traumatological 
Sports Medicine (GOTS) and the members and extended 
professional networks of The Réseau Francophone Olym-
pique de la Recherche en Médecine du sport (ReFORM). 
The GOTS is a scientific, individual member society of 
approximately 1500 interdisciplinary healthcare profession-
als including a majority of orthopaedic consultants as well as 
medical students and residents, but also physical therapists 
and sports scientists [45]. ReFORM is a consortium of five 
French-speaking leading interdisciplinary sports medicine 
institutions in France (Paris), Luxembourg (Luxembourg), 
Switzerland (Geneva), Belgium (Liège) and Canada (Mon-
tréal) which is recognized by the International Olympic 
Committee (IOC) as a research centre for the prevention of 
injury and illness in athletes [25]. The ReFORM population 
thereby encompassed the members of the group (circa 20 
persons) and their respective institutional and professional 
networks (including orthopaedic surgeons, sports medicine 
physicians and physiotherapists).

Data collection

A German web-based questionnaire was designed by three 
of the authors (CL, RS, TT) and tested by fourteen mem-
bers of the sports injury prevention committee of GOTS. 
From August 21st to November 21st, 2019, all members 
of the GOTS (~ 1500) were invited by email to partici-
pate. The subgroup results of GOTS have been previously 
published [24]. In accordance with international guide-
lines [4], this original German questionnaire underwent a 
translation, back-translation, as well as an experts’ valida-
tion process to provide a French version that was dissemi-
nated from September 16th to December 23, 2020, to the 
ReFORM consortium. Each institution of the consortium 
disseminated it locally by email, newsletters, websites and 
social media. It was thereby not possible to estimate the 
number of potential participants reached.

In the course of each survey, monthly reminders fol-
lowed via email to increase participation.

The online platforms SurveyMonkey® (SurveyMon-
key, San Mateo—CA, United States, GOTS survey) and 
SondageOnline (enuvo GmbH, Zurich—Switzerland, 
ReFORM survey) were used to prepare the survey. It 
included twenty-two questions in five sections. The esti-
mated completion time was about 5 min. The first part 
consisted in an assessment of prevention importance (n = 4 
questions). It included an assessment of the knowledge 
of existing prevention concepts such as injury prevention 
programmes and of the ability to cite some, which we then 
defined as injury prevention awareness. The second part 
(n = 3 questions) of the survey focused on general informa-
tion regarding specifications of the study population (e.g. 
participant’s country of professional activity). The third 
part consisted of eight questions on the current implemen-
tation of prevention in daily practice. In section four (n = 4 
questions), underlying problems and difficulties of preven-
tion work were addressed and possibilities for improved 
implementation and application of prevention concepts 
were assessed. The last part (n = 3 questions) investigated 
possible future topics in the field of prevention research. 
Questions thereby mainly consisted of single (n = 14) or 
multiple-choice (n = 4) questions; four questions were 
open-ended (full questionnaires available in supplemen-
tary material).

Statistical analysis

Microsoft Excel (Microsoft, Redmond, Washington, 
USA) was used for data curation; statistical analyses were 
performed using SigmaStat software (Systat Software 
Inc., San Jose, USA) and R (R Foundation for Statistical 
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Computing, Vienna, Austria). All the collected available 
data were used for the analyses. Descriptive analyses were 
performed using counts and proportions (%). Between-
group comparisons were performed using chi-square tests. 
P values < 0.05 were considered statistically significant. 
The post hoc pairwise chi-square comparisons applied a 
Bonferroni correction for multiple comparisons. For free-
text responses, two independent authors (GM and TT) 
coded the responses with pre-determined keywords.

Results

Population

A total of 766 participants completed the survey (GOTS: 
n = 272 [35%], ReFORM network: n = 494 [65%]; Table 1). 
Some surveys were partially filled; at the single-question 
level, the rate of complete responses varied between 78 
and 99% with an average of 90%. The respondents were 
mainly working as surgeons (n = 330; 43%), sport physi-
cians (n = 176; 23%) and physiotherapists (n = 138; 18%). 
Most of them reported being active in supervision of 
athletes, caring for ambitious amateurs (n = 526; 69%), 
recreational athletes (n = 471; 62%), professional athletes 
(n = 369; 48%) and school sport (n = 224; 29%).

The perceived importance of injury prevention, 
comprehension of its concept and awareness 
of existing programmes

In the whole sample, the importance of sports injury 
prevention was rated as “very high” by 426 respond-
ents (55%), “high” by 269 (35%), “medium” by 53 (7%), 
“small” by 14 (2%) and “not important” by two (< 1%). 
The concept of sports injury prevention appeared to be 
clearly understandable but difficult to implement for 
393 respondents (51%) and as a generic concept unclear 
and difficult to implement for another 105 (14%). It was 
perceived to be clearly defined, easy to understand and 
achievable for only 188 (25%) respondents. Only 415 
respondents (54%) reported being aware of existing pre-
vention programmes. The FIFA-11 + was by far the most 
known programme (cited by 241 [32%]), followed by 
Stop-X (cited by 56 [7%]) (Table 2). Figure 1 shows the 
reported knowledge of existing programmes according 
to the rating of importance. In the group considering the 
importance of injury prevention as “very high”, the aware-
ness of existing prevention programmes was significantly 
higher (Chi2 = 49.1; p < 0.001).

Reported implementation of prevention

A vast majority of the sample reported working with 
preventive measures in the care of athletes on a routine 
(n = 296; 39%) or occasional (n = 291; 38%) basis, whereas 
283 (37%) reported using existing prevention concepts 
such as Stop-X or FIFA-11 + . The weekly reported time 
spent on prevention when working with athletes was about 
1 h, 5 h and more than 5 h for 346 (45%), 155 (20%) and 
38 (5%) respondents, respectively.

The main implementation barriers reported in the sin-
gle questions were lack of experience with preventive 
measures (n = 401; 52%), insufficient or missing financial 
incentive (n = 328; 43%) and lack of understanding from 
coaches (n = 365; 48%) or athletes (n = 295; 39%). When 
investigating the free-text reports related to other barriers 
for implementation, lack of time was the most frequent 
argument (n = 159; 33% of respondents to this question).

Specificities between German‑ and French‑speaking 
sports medicine organizations

When comparing the GOTS and the ReFORM network, 
there were some notable differences. The ratings of impor-
tance of injury prevention were significantly higher in the 
GOTS group (Chi-square = 28.7; p < 0.001). Importantly, 
the reported awareness of existing prevention programmes 
was also significantly different between the two groups, 
with higher reported knowledge in the GOTS group (Chi-
square = 49.9; p < 0.001) (Fig. 2). This difference was 
further confirmed in the subgroup of participants who 
reported knowing about existing prevention programmes. 
When they were asked to cite one or several examples, 130 
participants (26%) of the ReFORM group mentioned the 
FIFA-11 + programme, whereas other programmes were 
hardly unknown (only 1–2% of citations) (Table 2). On 
the other hand, 111 (41%) participants of the GOTS group 
mentioned the FIFA-11 + programme and other existing 
programmes were also frequently cited, such as the Stop-
X (n = 54; 20%).

The concept of sports injury prevention did not seem to 
have the same degree of understanding between both groups. 
Only 85 (17%) ReFORM respondents stated that this con-
cept was clear and practicable, versus 103 (38%) for the 
GOTS respondents (p < 0.001; Fig. 2).

It should be noted that some of these differences might be 
due to the different distribution of professional occupations 
between the two entities. There were indeed significantly 
more physiotherapists in the ReFORM group than in the 
GOTS (117 (24%) vs. 21 (8%), respectively; p < 0.001) and 
significantly more surgeons in the GOTS group (147 (54%) 
vs. 183 (37%); p < 0.001).
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Specificities across professional communities

The importance of injury prevention was considered 
similarly across the different professional occupations 

(Chi2 = 19.6; n.s.). However, the knowledge about existing 
programmes was significantly different between occupa-
tions (Chi2 = 29.4; p < 0.001). Post hoc pairwise compari-
sons showed a significantly lower level of awareness for 

Table 1   Profession, geographic 
origin and prevention 
background of study 
participants

a E.g. student, general practitioner, osteopath, occupational therapist, podiatrist, physical trainer
b Multiple answers allowed

Total n = 766 % ReFORM 
n = 494

% GOTS n = 272 %

Occupation
 Surgeon 330 43 183 37 147 54
 Sports physician 176 23 114 23 62 23
 Physiotherapist 138 18 117 24 21 8
 Sport scientist 24 3 13 3 11 4
 Othera 54 7 26 5 28 10
 Not reported 44 6 41 8 3 1

Country
 France 287 38 287 58 0 0
 Germany 174 23 1 < 1 173 64
 Belgium 80 10 80 16 0 0
 Switzerland 63 8 24 5 39 14
 Austria 53 7 0 0 53 20
 Luxembourg 33 4 32 7 0 0
 Other 33 4 29 6 5 2
 Not reported 43 6 41 8 2 < 1

Supervised athletes’ levelb

 Ambitious amateur 526 69 342 69 184 68
 Recreational 471 61 296 60 175 64
 Professional 369 48 225 46 144 53
 School sports 224 29 158 32 66 24
 None 49 6 30 6 19 7
 Other 45 6 45 9 0 0
 Not reported 43 6 39 8 3 1

Importance of prevention
 Very high 426 55 240 49 186 68
 High 269 35 198 40 71 26
 Medium 53 7 40 8 13 5
 Small 14 2 12 2 2 < 1
 None 2 < 1 2 < 1 0 0
 Not reported 2 < 1 2 < 1 0 0

Programmes knowledge
 Yes 415 54 221 45 194 71
 No 344 45 268 54 76 28
 Not reported 7 1 5 1 2  < 1

Time spent on prevention
 None 136 18 101 20 35 13
 1 h/week 346 45 206 42 140 51
 5 h/week 155 20 87 18 68 25
 5–10 h/week 25 3 14 3 11 4
 ≥ 10 h/week 13 2 9 2 4 2
 Not reported 91 12 77 15 14 5
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surgeons in comparison to physiotherapists. The “other” 
group (students, general practitioners, etc.) did also reveal 
a significantly inferior level of awareness of existing injury 
prevention programmes.

The time spent on working with preventive measures sig-
nificantly differed among professions as well (Chi2 = 99.4; 
p < 0.001). The differences were significant specifically 
between surgeons and sports physicians (p < 0.001) and 
surgeons and physiotherapists (p < 0.001). Surgeons were 
more prone to spend less than an hour a week on prevention, 
while sports medicine physicians and sports physiotherapists 
seemed to dedicate more time to it, as shown in Fig. 3.

Future research paths

Overall, when asked about necessary priorities that preven-
tion research should cover in the coming years, 43% of the 
whole sample highlighted the need for development of fur-
ther sport-specific prevention concepts, while 17% stated 
that general concepts, independent of specific sports, should 
be developed. Twenty-four percent of the study group regard 

Table 2   List of the prevention concepts most frequently mentioned 
by respondents (multiple answers allowed); counts and (proportions). 
Other available concepts were mentioned less frequently (< 1%)

Prevention program Whole sample ReFORM GOTS

FIFA-11 + [38] 241 (31.5%) 130 (26.3%) 111 (40.8%)
Stop-X [33] 56 (7.3%) 2 (< 1%) 54 (19.9%)
VBG [46] 18 (2.3%) 0 18 (6.6%)
Handball injuries pre-

vention programme 
[35]

18 (2.3%) 4 (1%) 14 (5.2%)

NHS [47] 10 (1.3%) 0 10 (3.7%)
PEP (Prevent injury 

and Enhance Perfor-
mance) [37]

15 (2%) 7 (1%) 8 (2.9%)

Get set [42] 11 (1.4%) 4 (1%) 7 (2.6%)
OSTRC [32] 10 (1.3%) 10 (2%) 0
Nordic Hamstring [30] 8 (1%) 8 (2%) 0

Fig. 1   Study sample reported 
ratings about the importance 
of prevention (very high; high; 
medium; small; none) according 
to the reported knowledge of 
existing prevention programmes 
(yes; no)

Fig. 2   Differences between the 
ReFORM and GOTS responses 
regarding knowledge of existing 
prevention programmes (Yes; 
No) and perception of the con-
cept of prevention (Clear and 
practicable; Understandable but 
difficult to implement; Unclear 
and difficult to implement; not 
part of my work)



2568	 Knee Surgery, Sports Traumatology, Arthroscopy (2023) 31:2563–2571

1 3

implementation research as one of the most important fields 
of research.

Discussion

The most important finding of this study is the identification 
of a large gap between the perception of the importance of 
sports injury prevention (rated as “high” or “very high” by 
91% of the participants) and the lack of awareness of exist-
ing sports injury prevention programmes (54% informed 
about specific programmes). The two communities sur-
veyed (i.e. GOTS and ReFORM) demonstrated significant 
differences both for the aspects of perception and aware-
ness of sports injury prevention. About half (45%) of the 
participants claimed to spend very little time on prevention 
and two thirds considered that prevention concepts were dif-
ficult to implement. The reported implementation barriers 
included lack of experience, support, and time in compara-
ble proportions. At the single-occupation level, physiothera-
pists reported a better awareness of existing programmes. 
Likewise, physiotherapists and sports medicine physicians 
reported dedicating more time to injury prevention as com-
pared to surgeons.

While injury prevention implementation challenges are 
widely known and discussed in the literature [7, 8, 15, 43], 
the specific aspect of awareness building appears less cov-
ered. This aspect should play a crucial role as it represents 
a preliminary step to bridge the gap between the available 
evidence, the actual stakeholders’ knowledge and, at later 
stages, their attitudes towards implementation [9–11, 31]. 
This awareness building step is, however, missing in the 

current systemic injury prevention models [5, 8, 18, 34]. 
Healthcare professionals should indeed act as competency 
drivers in the implementation of injury prevention pro-
grammes, in concert with organization drivers and lead-
ership drivers [14]. If healthcare professionals supporting 
the athlete are not sufficiently aware of existing tools and 
prevention programmes, it is difficult for them to become 
active stakeholders of sports injury prevention implementa-
tion strategies. Indeed, understanding knowledge and apply-
ing it are the most important facilitators of injury prevention 
implementation [1].

The highly diverse education and practice profiles of 
healthcare professionals as well as geographical and cul-
tural differences contribute to the heterogeneous awareness 
building and implementation. While exhaustively address-
ing these differences was beyond the scope of this study, 
some interesting features could be revealed. There was an 
important distinction between the German scientific society 
and the French-speaking professional network; the impor-
tance of prevention was rated at a lower level and less time 
was reportedly spent on prevention within the latter. This 
underlines the need for targeted educational efforts regarding 
injury prevention and its benefits.

To overcome these challenges, structured professional 
and scientific societies may have a key role to play. Their 
stated purpose is to bridge the gap between scientific 
research and clinical practice, by communicating, educating 
and exchanging between peers; beyond position statements 
or clinical recommendations [20, 41]. Professional societies 
may be incremental in implementing sports injury preven-
tion through their capacities of knowledge dissemination to 
their extended community of peers, as well as their unique 

Fig. 3   Study sample reports about the weekly amount of time spent 
on prevention in the work with athletes (> 10 h/week; between 5 and 
10 h/week; 5 h/week or less; 1 h/week or less; none) according to the 

professional occupation (Surgeon; Sports Physician; Physiotherapist; 
Sports Scientist; Other, e.g. student, general practitioner, osteopath, 
occupational therapist…)
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position between the academic and professional environ-
ments [39]. A scientific society like the GOTS, by dedicat-
ing specific efforts towards injury prevention (e.g. dedicated 
working committee, educational programmes, congresses, 
consensus meeting and book publication [40]) paved the way 
for the crucial awareness building step for professionals, as 
suggested by the present data, and follows other leading 
examples such as the European Society of Sports Trauma-
tology, Knee Surgery and Arthroscopy (ESSKA) [39]. The 
ReFORM network started similar initiatives, but is younger 
(2018) and its courses and knowledge transfer activities for 
the sports medicine community have started only recently 
[25, 26]. These two entities also represent two different types 
of approaches: on the one hand (GOTS), a traditional profes-
sional and scientific society and on the other one (ReFORM) 
a consortium of five individual sports medicine centres 
which is part of the largest global network of sports injury 
prevention [17]. These different approaches may have to play 
distinct but complementary roles to build awareness around 
injury prevention and pave the way for a better implementa-
tion. The role of such societies and networks for injury pre-
vention awareness building definitely deserve to be further 
investigated in dedicated well-designed studies.

Regarding implementation, the present study identified 
previously known barriers such as lack of experience or edu-
cation among stakeholders (healthcare practitioners, coaches 
and athletes) and lack of time [13]. Some specific models 
have been developed and updated to tackle the implementa-
tion component [18, 29, 34]. It includes, among others, the 
intervention context and the appropriate training of users. 
Again, a preliminary step to these types of models should 
be identifying the awareness gap and set up awareness build-
ing strategies accordingly. In this respect, a major challenge 
remains the access to practical resource materials for poten-
tial stakeholders at all levels. Both general and sport-specific 
prevention programmes, along with their associated evi-
dence, should be made available using adapted communica-
tion supports and translated into the target group’s language 
[26]. Organizations such as the GOTS and ReFORM should 
make a significant contribution to these efforts in the future 
due to their special positions and structures.

This study is not without limitations. Web-based surveys 
are increasingly used for data acquisition. Despite limita-
tions such as sampling bias or self-selection bias, they rep-
resent a fast, flexible, and far-reaching tool for data collec-
tion and analysis [19]. Furthermore, due to the organization 
of ReFORM as a network and not a scientific society, the 
target population was less well delineated as for the GOTS 
survey which included exclusively affiliated members. The 
final sample might therefore not have been representative of 
the target population. There was also an uneven distribution 
among the professional groups as well as the country affilia-
tions. This, however, reflects country sizes and membership 

figures of the society and as such cannot be avoided. Never-
theless, 766 participants from different professional groups 
represent a big collective. To the best of the authors’ knowl-
edge, to date it represents the largest and most widespread 
survey about sports injury prevention.

Clinicians working with athletes of all levels need to 
account for the current awareness gaps, both at the com-
munity and individual levels. They should become active 
stakeholders of injury prevention knowledge dissemination 
in their daily practice.

Conclusion

This survey provides a state of current practice and per-
ceptions for preventive measures in a large interdisciplinary 
sample of two Western European sports medicine communi-
ties. Clear discrepancies between professions as well as an 
important need for awareness building regarding existing 
injury prevention concepts have been identified. A strong 
divergence between the perception of the importance of 
sports injury prevention and its state of implementation were 
recognized. Specific education and training programmes for 
all stakeholders who are involved in athletes’ health protec-
tion need to be developed.
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