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Two were excluded (not working in sport nor healthcare professionals). Participants were medi-
cal doctors (28%), healthcare professionals (41.5%), coaches (14%), physical trainers (5.5%), or
stakeholders from different positions in sport (11%). Numbers of years working in sport varied
from 34% > 15 years, 41% for 5—15 years and 25% for 0—4 years. Level of sport involved included
recreational, international and professional athletes.

Results. —In total, 50% of the participants were not aware of international guidelines for the
management of concussions, 76% and 83% were not familiar with the stepwise ‘‘return to sport’’
and ‘‘return to learn’’ protocols, respectively. Ninety-two percent responded that an education
program for athletes would be necessary. Important discrepancies were found on who is res-
ponsible for recognition and diagnostic of concussion (e.g., physician, physiotherapist or coach)
and its assessment and management tools.

Conclusion. — This pilot survey highlights the lack of common knowledge about concussion diag-
nosis, management and treatment. A larger survey is underway to better identify specific needs
of each country in the ReFORM group and offer adapted training programs.

© 2021 Les Auteurs. Publié par Elsevier Masson SAS. Cet article est publié en Open Access sous
licence CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Résumé

MOTS CLES Objectif. —Evaluer les connaissances sur la gestion des commotions cérébrales dans trois pays
Commotion participant au groupe ReFORM.

cérébrale ; Méthodes. —Dans cette enquéte transversale, la population cible était constituée de quatre-
Sport ; vingt-cing participants a une conférence éducative sur la gestion des commotions cérébrales
Athléte ; donnée en Suisse, au Luxembourg et en Belgique en septembre 2019. Trente-huit participants
Traumatisme cérébral sur 85 (45 %) ont complété une enquéte anonyme en ligne. Ils ont répondu a 22 questions a
léger choix multiples concernant leurs connaissances sur le diagnostic, la gestion et le traitement

des commotions cérébrales avant la conférence. Deux personnes ont été exclues (ne travaillant
pas dans le sport et n’étant pas des professionnels de la santé). L’échantillon se composait de
médecins (28 %), de professionnels de la santé (41,5 %), d’entraineurs (14 %), de préparateurs
physiques (5,5 %) ou d’intervenants occupant différents postes dans le sport (11 %). Le nombre
d’années de travail dans le sport variait de 34 %>15 ans, 41 % pour 5—15 ans et 25 % pour
0—4 ans. Le niveau de sport dans lequel ils travaillaient comprenait les milieux récréatifs,
internationaux et professionnels.

Résultats. — Au total, 50 % des participants ne connaissaient pas les directives internationales
pour la gestion des commotions cérébrales, 76 % et 83 % ne connaissaient pas les protocoles de
« retour au sport » et de « retour a l’apprentissage », respectivement. Quatre-vingt-douze
pour cent ont répondu qu’un programme d’éducation pour les athlétes serait nécessaire.
D’importantes divergences ont été constatées sur la question de savoir qui est responsable
de la reconnaissance et du diagnostic des commotions cérébrales (par exemple, le médecin, le
kinésithérapeute ou ’entraineur), sur les outils d’évaluation et ainsi que sur la prise en charge.
Conclusion. — Cette enquéte pilote souligne le manque de connaissances communes sur le diag-
nostic, la prise en charge et le traitement des commotions cérébrales. Une enquéte plus large
est en cours pour mieux identifier les besoins spécifiques de chaque pays du groupe ReFORM et
proposer des programmes de formation adaptés.

© 2021 Les Auteurs. Publié par Elsevier Masson SAS. Cet article est publié en Open Access sous
licence CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction sleep disturbances [3]. The patient may further complain

of memory loss and difficulty concentrating, which is parti-
Concussion is defined as a temporary dysfunction secondary cularl.y prob!ematic for young patients, whq are still ir? the
to a direct or indirect impact on the brain [1]. In the acute learning per!oq. Most concussions occur during recreaFlonal
phase, many people may experience headache, fatigue, or sport activities, of whi.ch young peoplg arg the pr1mary
blurry vision, post-traumatic amnesia and attention disor- actors. In most cases, an lsplated Foncussmn is not. serious,
ders, among others. In some cases, concussion may results ~ however, about 20% of patients will present a lasting com-
in disturbances of consciousness, ranging from a state of plaint with a potent1alimp§ct on soc1oprofes_slonal_l1fe [4]. A
confusion to, more rarely, temporary loss of consciousness ggod knowledge on concussion management is crucial to pro-
usually lasting a few seconds [2]. In the subacute phase, vide the appropna'ge cares and redL!ce the risks to develop
patients may experience persisting symptoms over weeks ghromc _symptoms (i.e. post-concussion syndrome or PCS). It
after the accident, the most common being headaches, diz- 1S @specially true for athletes who represent an at-risk popu-
ziness, visual, hearing, taste or smell disorders, fatigue, lation, particularly in contact sports such as boxing or rugby.

95

© 2022 Elsevier Masson SAS.All rights reserved. - Document downloaded on 02/05/2022 by Kaux Jean-Frangois (916823). It is forbidden and illegal to distribute this document.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

A. Thibaut, J.-F. Kaux, G. Martens et al.

They are also at higher risk to present repeated concussions,
especially if a second concussion occur during the recovery
phase of the initial event [5].

In the United States, between 1.6 and 3.8 million concus-
sions occur each year [6]. A recent report using data from
emergency rooms, office visits and one high school injury
surveillance system estimated a rate of 1.0—1.8 million
of sport related concussion per year in children under 18
years old [7], while in athletes, the number of sport related
concussions is about 400,000 per year [8]. The sports that
are the most concerned are: 1) the so-called ‘‘contact’’ or
*‘collision’’ sports including martial arts and combat sports;
2) team sports such as American football, rugby, football
(soccer), handball, basketball, etc. and; 3) speed sports
(skiing, motorcycling, horse riding, etc.) [9]. In rugby, the
incidence of concussion is estimated at an average of 10
concussions per 1000 players per hour [10]. In Europe, only
a few studies have reported the incidence of concussion in
sports. One study reported an incidence of 0.31 concussion
per game observed in two professional rugby teams [11].

The group ReFORM (Réseau francophone olympique de
la recherche en médecine du sport), recognized as an
International Olympic Committee (IOC) Research Centre for
Prevention of Injury and Protection of Athlete Health, was
developed with the mission to increase knowledge, pro-
fessional development and clinical application, within the
Francophonie, of prevention issues related to contemporary
themes in order to improve the health of athletes. One of
the group main interest is to improve concussion manage-
ment and knowledge in athletes, healthcare professionals,
and coaches. In this context, three conferences targeting
healthcare professionals to provide an overview of how to
assess concussion, how to manage it in the days and week
to follow, were held in Switzerland, Luxembourg and Bel-
gium. Following the conference, participants were asked to
answer questions anonymously regarding their knowledge
on concussion assessment and management before having
attended the conference with the aim to provide an over-
view of the current knowledge about concussion of sport
professional.

2. Methods

2.1. Protocol

In September 2019, as part of the ReFORM’s goals to enhance
knowledge on concussion management in the Francophonie,
a series of three workshops were given in Liege (Belgium),
Luxembourg (Luxembourg) and Geneva (Switzerland) to pro-
vide basic principles on concussion management in the acute
phase. These workshops were addressed to an audience
(30 to 40 people per workshop) of medical doctors, phy-
siotherapist, coaches, and stakeholder working in sports
specialised facilities targeting mostly the people working in
sports where concussions are frequent.

The lecture was given by SL, a sport medicine doctor with
special interest on concussion management and return to
play.

A cross-sectional online survey was preferred and carried
out due to its ability to target international participants,
cost effectiveness and timely dissemination. Conference

participants were invited to respond to a questionnaire that
explored the knowledge of the participants regarding the
management of concussion prior to their participation in
that conference.

2.2. Survey development and dissemination

SL developed the initial draft of the survey. The question-
naire was then sent for peer review to members of the
ReFORM consortium (i.e., medical and sports experts). Fol-
lowing the conference, participants were asked to complete
the survey via Google form.

The questionnaire consisted of 30 questions, mostly
closed and multiple answers questions, regarding partici-
pants’ knowledge on concussion diagnosis, management and
treatment prior the conference. Additional questions on
demographic data were also included. The duration to com-
plete the survey was approximatively 15 minutes. Eight
questions were not included in this study as many partici-
pants did not answer.

The inclusion criteria were to be over 18 years old, having
attended the conference, and working in sport or being a
healthcare professional.

The list of questions and possible choices can be found in
(Supplementary material).

2.3. Analyses

Responses from Google forms were extracted (Microsoft
Excel for Windows 2016) and data were analyzed in a
descriptive manner. Data checks ensured each respondent
completed the survey only once. Only descriptive statis-
tics are presented for all responses due to the number of
participants and the exploratory nature of the survey.

3. Results

Thirty-eight participants out of 85 completed the survey
over a period of three weeks, representing a 45% response
rate. Two participants were excluded (not working in sport
nor healthcare professionals), for a total of 36 answered
questionnaires analyzed.

3.1. Demographic data

Seventeen survey participants attended the conference in
Liege, 12 in Luxembourg and 7 in Geneva.

Ten participants were medical doctors (28%), 15 repre-
sented other healthcare professionals (41.5%), 5 were
coaches (14%), 2 physical trainers (5.5%), or 4 stakeholders
from different position in sport (11%); note that multiple
answers were possible.

Eighteen percent (n=6) of participants had between
20—-30 years old, 49% (n=17) between 31—40, 21% (n=7)
between 41—-50 and finally, 12% (n=4) were above 50 years
old. Numbers of years working in sport varied from 34%
(n=11) for more than 15 years, 28% (n=9) for 10 to 15 years,
13% (n=4) for 5—-9 years and 25% (n=28) for 0—4 years.

The most represented sports were rugby (50% — n=13)
and martial arts (30.5% — n=11), followed by football
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|s there a concussion management
protocol in your sport/club/team?

In your sport organization, are there
regulations regarding concussions?

Is there a concussion education program
currently in place in your sport environment?

P

Figure 1
don’t know’’.

(14% — n=5), tennis (14% — n=5) and handball (11% — n=4),
whereas other categories were less represented (i.e., bas-
ketball, gymnastic, volleyball, ice hockey, cycling and
athletics). Three respondents (8%) answered that they were
working with all disciplines. Note that multiple answers were
possible.

The level of sport involved ranged from recreational to
international and professional teams (50% involved in local
club, 41.5% in national federation, 40% in recreational sport,
30.5% in international teams, 25% in international federa-
tion, 22% in regional federation and 16.5% in professional
teams).

3.2. Participants’ knowledge on concussion
management (before the conference)

Note that the participants could select multiple answers for
the following questions (except for yes or no questions).

The majority of participants (66% — n=24) answered that
there was no concussion management protocol in their club.
Regarding the local regulations, 51.5% (n=18) of the par-
ticipants replied that no regulation regarding concussion
management was in place in their organization, 14% (n=5)
said they did not know, the remaining 34.5% (n=12) replied
that such regulation exists. Out of these 12 participants, 8
were from Liege, 3 from Geneva and 1 from Luxembourg.
46% (n=16) answered that no educational program was cur-
rently in place in their sport environment, 27% (n=10) did
not know and an additional 27% (n=10) answered that such
educational program was in place. Out of these 10 par-
ticipants, 5 were from Liége, 3 from Geneva and 2 from
Luxembourg.

Answers for the questions related to concussion manage-
ment and education program are shown in Fig. 1.

The results for the questions about ‘‘who is responsible
to identify a concussion’’, “*who is the person responsible to
confirm the diagnosis’’ and ‘‘who authorizes the return to
play’’ are shown in Table 1. The majority of the participants
identified the medical doctor as being the one who makes
that decision.

Fifty percent of the participants (n=18) replied that,
prior to the conference, they were not familiar with inter-
national concussion management guidelines including the
SCAT-5 [12]. When asking what tool the participants would

W No
M Yes
M I don’tknow

Percentages of responses. In red, proportion of participants who responded ‘‘no’’, in blue, ‘‘yes’’ and in orange *‘l

Table 1 Proportion of responses regarding the person
responsible for identifying the concussion, confirming the
diagnosis and authorizing the return to play.

Who is responsible to identify a
concussion in your organization?
(response rate: 33/36)

Medical doctor 20 (60.5%)

Physiotherapist 10 (30%)

Coach 10 (30%)

Judge 4 (12%)

| don’t know 8 (24%)
Who is responsible to confirm the

diagnosis of concussion (32/36)

Medical doctor 22 (69%)

Physiotherapist 2 (6%)

Person is brought to the hospital 2 (6%)

| don’t know 6 (19%)
Who authorizes the return to play?

(33/36)

Medical doctor 23 (70%)

Physiotherapist 5 (15%)

Coach 8 (24%)

Administration of the club 1 (3%)

Player him/herself 1 (3%)

| don’t know 4 (12%)

use to assess concussion (multiple answers possible), 33%
(n=12) replied the SCAT-5, 42% (n=15) would rely on the
observation/description of the contact mechanism, 33%
(n=12) would use a questionnaire on the symptoms, 3%
(n=1) replied that such assessment was done at the hospital
and 20% (n=7) said that no tool was used.

To questions related to the six steps to return to sport and
return to learn protocols, Fig. 2 shows that the vast majority
were not aware of these protocols.

Regarding the recommendations following the diagnosis
of concussion, Table 2 shows that the majority of partici-
pants either recommended 48 hours of rest or referred to a
health specialist for the management.

Finally, to the question **Will you recommend an edu-
cation program for athletes?’’ Ninety-two percent (n=33)
replied *‘yes’’, 2% (n=1) said no and 5% (n=2) did not know.
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Before this conference, were you familiar
with the 6-steps return to sport protocol?

Figure 2

Table 2  Proportion of responses regarding the recommen-
dations following the diagnosis of concussion.

Prior to this conference, following a
diagnosis of concussion, what were
your recommendations? (34/36)

48 hours of rest then a progressive 18 (53%)
return to the activity

Refer to a health specialist for 12 (35%)
recommendations and management

Complete rest until the symptoms have 3 (9%)
disappeared

Return to sport as soon as the symptoms 3 (9%)
have disappeared

To return to sport after a complete 3 (9%)
return to cognitive activities

Provide the explanations of the 6 steps 3 (9%)
to return to sport including initial rest

No specific recommendation 3 (9%)

SCAT-5: sport concussion assessment tool 5th edition; PCS:
post-concussion syndrome.

Note that the results for some questions are not presen-
ted (n=9) if more than a third of the participants (n=12)
did not answer.

4. Discussion

The aim of the survey was to provide an overview of the
current knowledge of sports stakeholders and/or health-
care professionals about concussion and its management in
three European countries. As expected there is still a signifi-
cant lack of common knowledge about concussion diagnosis,
management and treatment. Indeed, 50% of the participants
were not aware of international guidelines for the manage-
ment of concussions, 76% and 83% were not familiar with the
6-steps “‘return to sport’’ and ‘‘return to learn’’ protocols
[13], respectively. In addition, important discrepancies were
found between designating who is responsible for recog-
nition and diagnosis of concussion and its assessment and
management tools. On the other hand, 92% responded that
an education program for athletes would be necessary, sho-
wing the interest to raise awareness among players.
Previous studies evaluated the knowledge of players and
management team regarding concussion management. For
instance, a study evaluated the management of concussion

Is there a 6-step return to sport
protocol specific to your sport?

Percentages of responses. In red, proportion of participants who responded ‘‘no’’

Before this conference, were you familiar
with the return to learn protocol?

| No
W Yes

and in blue, *‘yes’’.

in a group of nonprofessional rugby players in France who
had suffered from a concussion (n=57) [14]. They noticed
that following a concussion, only 25% of the player were exa-
mined by a doctor on the field. Sixty-one percent went to the
hospital but only 53% of them were instructed to see a doc-
tor by the management team and 61% of the players did not
receive any instructions regarding the return to play. Finally,
when questioned about their knowledge, 91% of the players
did not know the head injury assessment protocol and 67% of
them did not know the possible long-term effects of concus-
sions [14]. Another study aiming to assess the knowledge
regarding concussion of players and staff members of 47
rugby clubs showed that only 61% of respondents could give
at least 3 symptoms of concussion, while all of them knew
that loss of consciousness was a sign of concussion [15]. For
most of the respondents, the main treatment was to rest
(74%), to pass some cognitive tests (11%) and to place a neck
brace (7%). Time to return to play varied across respondents
(from continuing to play to more than 3 weeks of rest). This
study highlighted that the diagnosis was correctly made in
most of the cases, however, the knowledge on concussion
management and return to sport protocol were overall quite
poor [15]. In sports, it was estimated that 50% of concussions
go unrecorded, do not seek for medical supervision and are
not treated [16]. A better understanding of the long-term
effects of concussions and an increase in scientific publi-
cations tend to decrease this percentage. However, in the
present study, we observed that the majority of sport and
healthcare professionals who took part to these workshops
and were sensitized to the issue, representing therefore
an even positive pre-selection, are not aware of the regu-
lations, guidelines and diagnostic tools for concussion. As
mentioned in the 2016 consensus statement on concussion in
sports, coaches, healthcare providers, athletes and parents,
must be educated regarding the detection of a concussion,
how to assess it and the principles for a safe return to play
[13]. The consensus also suggested web-based resources,
educational videos and international outreach programs to
enhance knowledge and improve management of sport rela-
ted concussion [13]. As shown in a previous survey conducted
in New England (USA), coaching and conferences are the two
most common sources of information received about concus-
sion [17], highlighting the importance of these vectors to
improve knowledge.

Sport related concussion is known to be under-reported
[18]. This may be directly linked to athletes that do not
report a concussion, either because they do not consider
it as not serious enough, or they did not realize that they
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had a concussion, or they did not want to be removed from
the game [18]. Kaut and colleagues showed that 56% of
high school athletes reported no knowledge of concussion
consequences and 30.4% reported continuing to play with a
headache after getting hit in the head [19]. As mentioned in
a recent review on concussion management, athletes who
understand the consequences of concussions and report it
more often, if not systematically, will consequently receive
faster and better care [20]. Indeed, inappropriate manage-
ment of concussion can lead to increased risk of subsequent
injury and lead to long-term cognitive issues. For instance,
a study reported that there’s a five times greater chance
of developing mild cognitive impairment and a three times
greater chance of developing memory problems in a pro-
fessional football player who had at least three concussion
compared to players with no history of concussion [21]. A
link between recurrent concussion and clinical depression
in retired professional football players was also found [22].

It is clear that there is a critical need to educate
sport and healthcare professionals, as well as athletes to
enhance concussion management and limit short and long-
term consequences. In this context, in a second step of
the ReFORM project, we are developing a larger survey in
the Francophonie to better identify specific needs of each
country of the ReFORM group and offer adapted educatio-
nal programs in order to improve knowledge, diagnosis and
management of concussions in sport.

There are several caveats that need to be considered
limiting the generalizability of the results. First, the number
of participants was limited and not all sport and health-
care professionals were equally represented. Two thirds of
the participants were healthcare professionals and only a
few were coaches. Studies including a larger sample and a
more balanced representation of various professions should
be conducted. In addition, only three French countries were
included, while sports culture, rules and regulations may be
different in other countries, leading to different responses.
Selection bias should also be acknowledged since the sample
targeted to attend the three workshops was comprised of
sport or healthcare professionals with interest in the lec-
ture topic, thus knowing more about concussion than other
professionals. This may have led to an overestimation of the
current knowledge on concussion in various fields.

5. Conclusion

Our survey highlights the lack of knowledge regarding
concussion management, and especially return to sport and
return to learn protocols among healthcare professionals
and staff members. Only one third of the participants were
familiar with the SCAT-5 and the recommendations following
a concussion were extremely heterogeneous. It seems that
only one quarter of respondents were aware of an existing
concussion education program or a concussion management
protocol in their teams or club, while the vast majority of
them recommended an educational program for athletes. It
is crucial to raise awareness of both players, staff members
and healthcare professionals in the management of concus-
sion as it can induce long-term impairment.
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