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ABSTRACT
Objectives: To examine self-reported sport-related concussion (SRC) symptom duration and return to 
sport (RTS) timelines across countries and sport demographics in a large international cohort.
Methods: An anonymous survey collected sociodemographic data and concussion history from French- 
speaking athletes affiliated with the ReFORM IOC Research Center. SRC symptoms and RTS durations 
were analyzed by geographic origin (Canada, Europe) and a multivariate analysis examined the combined 
impact of geographic origin, sex, age group (minor, adult), professional status (amateur, professional) and 
SRC risk (low, moderate, high).
Results: Of 998 participants (Canada: 635; Europe: 363), 409 (41%) reported a history of SRC. Median [IQR] 
symptom duration was longer in Canada (30 [14, 91] days) than Europe (7 [2, 21] days; p < 0.001). RTS was 
also longer in Canada (28 [14, 61] vs. 10 [7, 21] days; p < 0.001).

The binary logistic regression identified geographic origin (Canada) and sex (female) as significant 
predictors of prolonged symptom duration (i.e. >14 days) and return to sport (i.e. >20 days), while age 
group, professional status and SRC risk did not significantly influence these durations.
Conclusion: SRC recovery times differ significantly by geography and sex in French-speaking athletes. 
European athletes and males report shorter symptom and RTS durations.
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Introduction

Sport-related concussion (SRC) has been defined as 
a traumatic brain injury occurring during sports or exercise- 
related activities and resulting from a direct blow to the head, 
neck or body, transferring an impulsive force to the brain (1). 
In Canada, SRC account for more than 54% of all concussions 
and this rate increases to >85% in the 16- to 34-year-old group 
(2). In Europe, population-based incidence rates of SRC have 
been estimated between 15.8 and 19.4 per 100,000 since the 
years 2000 (3). In European professional soccer, an average 
SRC rate of 0.05 per 1000 exposure hours has been reported 
(4). This rate increased to 18.7 per 1000 in English Premier 
League (5). This pattern is also observed in the United States 
although with greater rates: among collegiate athletes, SRC 
incidence rates range from 1.7 to 4.5 per 1000 athlete expo
sures (6–8), while at the professional level, such as the National 
Football League, incidence rates can increase as high as 66.1 

(9). This rising trend might be partly attributable to the 
improved knowledge and awareness of possible short- and 
long-term consequences of SRC. However, it is thought to 
remain underestimated partially due to concussed athletes 
not reporting symptoms, not seeking medical advice or being 
misdiagnosed (10–12).

In a meta-analysis on clinical recovery from concussion 
conducted as part of the 6th International Conference on 
Concussion in Sport by the Concussion in Sport Group 
(CISG) (1), the mean duration until symptom resolution was 
14 days and until return to sport (RTS) 20 days (13). These 
durations can be affected by varying injury modifiers such as 
initial symptomatology, neuro(psycho)logic antecedents or 
delayed access to care (13). Additional sociodemographic fac
tors, such as sex, age and level of play appear to play a role in 
the length of recovery. For example, female athletes experience 
more severe symptoms and take longer to recover in compar
ison with their male peers (14–16). This has been attributed to 
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an interplay between sex-specific physiological, physical and 
social parameters (14) but the heterogeneity and scarcity of 
available studies prevents a definite interpretation.

Another potential modifying factor which currently 
remains poorly investigated is geographic origin. Social deter
minants of health such as community context and neighbor
hood are indeed often overlooked in the current SRC literature 
and potential participants tend to be further excluded based on 
exclusion criteria focused on ‘language barriers’ such as 
English proficiency (17). Although international initiatives 
have put remarkable effort into developing evidence-based 
concussion care guidelines, there is a need for assessing the 
translatability of such evidence to diverse geographic origins, 
healthcare settings, types of sports and cultures (18). The 
variations in athletes’ SRC experience in terms of symptom 
and RTS duration across different sociocultural backgrounds 
remain scarcely assessed, especially in the French-speaking 
community (19). A majority of the available studies are indeed 
monocentric and/or limited to a specific country, sport or 
subpopulation (e.g., collegiate athletes), with a dominance 
from the English-speaking community (i.e., the USA, 
Canada, the United Kingdom, Australia) (11). This is further 
reflected by the discrepancy of available public health data on 
SRC management in Europe compared to North America.

Investigating SRC characteristics in more diverse athletic 
communities will help designing culture- and setting- 
compatible concussion care guidelines as well as promoting 
their proper implementation. We therefore aimed to explore 
potential SRC recovery disparities among French-speaking 
athletes of Europe and Canada through a large international 
survey. We hypothesized intercontinental differences to 
become apparent given the differences in culture, healthcare 
systems and SRC public awareness between these two geo
graphic areas. We primarily focused on symptom duration 
and RTS according to geographic origin (Canada, Europe) 
and secondarily on these durations according to known mod
ifying factors such as sex, age, professional status and SRC risk 
category of the sport.

Material and methods

Ethical aspects

This multicentric international cross-sectional study has been 
approved by a central institutional ethics committee 
(University of Montréal CERSES-20–118-D) and by additional 
local ethics committees where required (University and 
University Hospital of Liège CE-2020/224; University 
Hospitals of Geneva CCER-2020–02743). Informed consent 
was obtained from all study participants using a web-based 
introductory statement.

Data collection and participants

Participants were recruited through the institutional commu
nications (social media and mailing lists) from the ReFORM 
network (20) through authors’ affiliations as well as with 
partnering sports federations of these institutions (French- 
speaking parts of Belgium, Canada, France, Luxembourg and 

Switzerland). They received an anonymous survey link with an 
introductory statement describing the study objectives and the 
eligibility criteria (i.e., being an athlete of 14-year-old and 
above from all levels and types of sport). The survey was hosted 
at SondageOnline (enuvo GmbH, Zurich, Switzerland) and 
was available in French for four months (December 2020 to 
March 2021).

Survey

The survey was initially developed to assess SRC knowledge 
levels and access to educational resources within the French- 
speaking community as part of a common project of the 
ReFORM consortium (21). In short, the electronic survey 
comprised 33 questions addressing 1) SRC knowledge assess
ment; 2) awareness of detection tools and management proto
cols and; 3) access to education resources. It was co-developed 
with athletes, coaches and health care professionals and vali
dated by an expert panel. The present study is a secondary 
analysis based on the athlete subpopulation only, those with 
a history of SRC, and on patterns of symptom and RTS dura
tion following their last SRC, which have not been covered in 
the primary analysis. The athletes’ questionnaire consisted in 
8–12 questions depending on the answers provided (e.g., pre
sence of prior SRC) and can be found in Supplementary 
Material (S1). Its sections focused on 1) sociodemographic 
variables: country, age (categorized as: 14–18; 19–25; 26–30; 
31–35; >35 years old); biological sex; education level; sports 
experience (including professional status) and; 2) concussion 
history: frequency, longest duration of symptoms, average 
length of sports interruption.

Outcomes and analyses

The primary outcome variables were as follows: the self- 
reported longest duration of SRC symptoms (i.e., symptom 
duration) and the self-reported average length of interruption 
of sports activities (i.e., RTS) according to geographic origin 
(Canada vs. Europe; no country-based comparison could be 
performed due to the low sample sizes in European countries). 
Descriptive analyses were performed using counts and fre
quencies for categorical variables and median and interquartile 
ranges for quantitative variables following an abnormal dis
tribution tested with a Shapiro–Wilk test. Comparisons 
between groups were performed using Wilcoxon rank-sum 
tests for quantitative variables and Chi-square tests for catego
rical variables.

As a secondary outcome, the potential influence of addi
tional sociodemographic factors on symptom duration and 
RTS was investigated. A binary logistic regression analysis 
was performed to examine the association between several 
independent variables and the likelihood of having an 
abnormal concussion duration (i.e., above the 14-day period 
reported in the CISG consensus meta-analysis on SRC 
recovery (13)). The independent variables included geo
graphic origin (Europe vs. Canada), sex (male vs. female), 
age group (minor vs. adult; dichotomized into 14–17 and 
≥18 years), sport level (amateur vs. professional; athletes 
reporting professional, national or international levels were 
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classified as professional, while athletes reporting leisure, 
school, local club, sports federation or regional levels were 
classified as amateur ones and SRC risk category (high, 
moderate, low). SRC risk category (high, e.g., American 
football, ice hockey; moderate, e.g., cycling, volleyball; low, 
e.g., swimming, badminton) was determined based on pre
vious work (22,23) and complemented by two sport medi
cine physicians among the author group (SL and JFK). The 
risk classification used is available in Supplementary 
Material (Table S2). Prior to model fitting, the presence of 
multicollinearity among predictors was assessed using the 
Variance Inflation Factor; values below 5 were considered 
acceptable. Missing data were excluded listwise. The model 
parameters were estimated using maximum likelihood esti
mation. For each predictor, the regression coefficient (β), 
standard error, Wald z statistic, p-value and adjusted odds 
ratio (OR = e^β) with 95% confidence intervals were 
reported. Statistical significance was set at p < 0.05 (two- 
tailed). Model adequacy was evaluated using the Akaike 
Information Criterion (AIC) and changes in deviance 

relative to the null model. An identical approach was used 
to assess the likelihood of having a prolonged RTS duration 
(i.e., above the 20-day period reported in the meta-analysis 
(13)). Statistical analyses were performed using R 4.4.1 (R 
Core Team, Austria).

Results

Study participants

The online questionnaire was initiated by 998 athletes and 
completed by 835 (84%). All available answers were analyzed. 
There were 635 (64%) participants from French-speaking 
Canada and the participants from French-speaking Europe 
were distributed as follows: Belgium (n = 162, 16%), 
Luxembourg (n = 73, 7%), France (n = 61, 6%), Switzerland (n  
= 14, 2%) and other (e.g., French-speaking athletes living in 
Germany, Romania, Scotland: n = 53, 5%). Sociodemographic 
characteristics (concussion history, sex, age, sport, professional 
status and experience) are presented in Table 1.

Table 1. Sociodemographic characteristics of the study sample expressed as counts and frequencies.

na
Total 

(N = 998) n
Canada 

(N = 635) n
Europe 

(N = 363) p-valueb

Concussion history 950 632 318
Yes 409 (43.1%) 314 (49.7%) 95 (29.9%) <0.001
No 541 (56.9%) 318 (50.3%) 223 (70.1%)

Number of reported concussions 390 303 87 0.385
1 181 (46.4%) 135 (44.6%) 46 (52.9%)
2 110 (28.2%) 91 (30.0%) 19 (21.8%)
3 57 (14.6%) 43 (14.2%) 14 (16.1%)
4 30 (7.7%) 23 (7.6%) 7 (8.1%)
5 12 (3.1%) 11 (3.6%) 1 (1.1%)
>5 0 (0%) 0 (0%) 0 (0%)

Sex 952 634 318
Female 484 (50.8%) 338 (53.3%) 146 (45.9%) 0.037
Male 468 (49.2%) 296 (46.7%) 172 (54.1%)

Age 952 634 318
Minor 465 (48.9%) 342 (53.9%) 123 (33.9%) <0.001
Adult 487 (51.1%) 292 (46.1%) 195 (54.0%)

Sport 949 632 317
Football/Soccer 219 (23.1%) 142 (22.5%) 77 (24.3%) <0.001
Rugby/American Football 97 (10.2%) 36 (5.7%) 61 (19.2%)
Ice/Field Hockey 68 (7.2%) 55 (8.7%) 13 (4.1%)
Swimming 33 (3.5%) 20 (3.1%) 13 (4.1%)
Figure/Speed Skating 34 (3.6%) 34 (5.4%) 0 (0%)
Baseball 32 (3.4%) 31 (4.9%) 1 (0.3%)
Cycling 14 (1.5%) 7 (1.1%) 7 (2.1%)
Martial Arts 72 (7.6%) 15 (2.4%) 57 (17.8%)
Multisportc 18 (1.9%) 13 (2.1%) 5 (1.6%)
Combat Sports 7 (0.7%) 5 (0.8%) 2 (0.6%)
Track and Field/Running 75 (7.9%) 69 (10.9%) 6 (1.3%)
Basketball 40 (4.2%) 36 (5.7%) 4 (1.3%)
Cheerleading/Gymnastics 66 (6.9%) 61 (9.6%) 5 (3.1%)
Volleyball 55 (5.8%) 45 (7.2%) 10 (2.7%)
Other 119 (12.5%) 63 (9.9%) 56 (17.5%)

Level of sport 946 630 316
Amateur 399 (42.2%) 321 (50.9%) 78 (24.7%) <0.001
Professionald 547 (57.8%) 309 (49.1%) 238 (75.3%)

Level of risk sport 952 633 319
High risk 354 (37.2%) 188 (29.7%) 166 (52.0%) <0.001
Moderate risk 353 (37.1%) 274 (43.3%) 79 (24.8%)
Low risk 245 (25.7%) 171 (27.0%) 74 (23.2%)

Years of practice 951 633 318
0–4 years 124 (13.0%) 83 (13.1%) 41 (12.9%) <0.001
5–9 years 346 (36.4%) 257 (40.6%) 89 (27.9%)
10–15 years 312 (32.8%) 212 (33.5%) 100 (31.4%)
>15 years 169 (17.8%) 81 (12.8%) 88 (27.8%)

anumber of respondents; bchi-square test; cpractising more than one sport; dbased on a paid contract.
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Primary outcome: symptom duration and return to sport 
according to geographic origin

A total of 409 athletes (43%) reported a history of concussion 
(Canada: 314, Europe: 95); Their median [IQR] number of 
sustained concussions was 2 [1, 2] and 209 (54%) reported 
more than one (see Table 1). Among them, 359 responded to 
the question about symptom duration and reported a median 
symptom duration of 21 [7, 91] days. The median symptom 
duration was significantly higher in Canada (30 [14, 91] days 
for 274 athletes) than in Europe (7 [2, 21] days for 85 athletes; 
p < 0.001). Regarding RTS, 366 responded and reported 
a median duration of 21 [7, 53] days. Median RTS duration 
was significantly higher in Canada (28 [14, 61] days for 279 
athletes) than in Europe (10 [7, 21] days for 87 athletes; p <  
0.001). This is illustrated in Figure 1.

A subsample of 348 participants responded to both ques
tions on symptom duration and RTS (Canada: 267; Europe: 
81) and their sociodemographic characteristics are presented 
in Table 2. Group comparisons showed that the distribution of 
sex and the number of reported concussions were similar 
between Canada and Europe. However, significantly different 

proportions were observed for: age group (i.e., more adults in 
the European subsample); professional status (i.e., more pro
fessional athletes in the European subsample) and sport- 
related SRC (i.e., more high risk sports in the European sub
sample), as presented in Table 2.

Secondary outcome: symptom duration and return to 
sport according to additional sociodemographic factors

The binary logistic regression conducted to identify factors 
associated with the likelihood of presenting an abnormal symp
tom duration (i.e., >14 days) was significant for the overall 
model (Null deviance = 494.26; Residual deviance = 439.37; 
AIC = 451.37) – see Table 3). After adjusting for all covariates, 
two predictors were significantly associated with the likelihood 
of an abnormal symptom duration (1): geographic origin: 
European athletes were significantly less likely to experience 
an abnormal symptom duration compared with Canadian ath
letes (β = −1.68, p < 0.001; OR = 0.19) and (2); sex: male athletes 
were also less likely to exhibit abnormal symptom duration 
compared with female athletes (β = −0.83, p < 0.001; OR =  

Figure 1. Boxplot distribution of SRC symptom duration and return to sport for the total sample (n = 359) as well as for Canada (n = 274) and Europe (n = 87) separately. 
***p < 0.001 Wilcoxon rank sum test.

Table 2. Sociodemographic characteristics of the subsample of athletes who reported symptom duration and return to sport expressed as counts and frequencies.

na
Total 

(N = 348) n
Canada 

(N = 267) n
Europe 
(N = 81) p-valueb

Number of reported concussions 335 260 74 0.526
1 159 (47.6%) 118 (45.4%) 41 (55.4%)
2 95 (28.4%) 78 (30.0%) 17 (23.0%)
3 46 (13.8%) 35 (13.5%) 11 (14.9%)
4 25 (7.5%) 20 (7.7%) 5 (6.7%)
5 9 (2.7%) 9 (3.5%) 0 (0%)
>5 0 (0%) 0 (0%) 0 (0%)

Sex 348 267 81
Female 189 (54.3%) 148 (55.4%) 41 (50.6%) 0.446
Male 159 (45.7%) 119 (44.6%) 40 (49.4%)

Age 348 267 81
Minor 143 (41.1%) 123 (46.1%) 20 (24.7%) <0.001
Adult 205 (58.9%) 144 (53.9%) 61 (75.3%)

Level of sport 348 267 81
Amateur 156 (44.8%) 142 (53.2%) 14 (17.3%) <0.001
Professionalc 192 (55.2%) 125 (46.8%) 67 (82.7%)

Level of risk sport 348 267 81
High risk 167 (48.0%) 108 (40.4%) 59 (72.8%) <0.001
Moderate risk 124 (35.6%) 112 (41.9%) 12 (14.8%)
Low risk 57 (16.4%) 47 (17.6%) 10 (12.3%)

anumber of respondents; bchi-square test; cbased on a paid contract.
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0.44). No statistically significant effects were observed for age 
group, professional status or SRC risk category (p > 0.05).

The binary logistic regression conducted to identify predic
tors of abnormal RTS duration (i.e., > 20 days) was significant 
for the overall model (null deviance = 417.47; residual 
deviance = 367.21; AIC = 379.21) – see Table 4). After adjust
ing for all covariates, two predictors were significantly asso
ciated with the likelihood of an abnormal RTS duration (1): 
geographic origin: European athletes were significantly less 
likely to experience an abnormal RTS duration compared 
with Canadian athletes (β = −1.65, p < 0.001; OR = 0.19) and 
(2); sex: male athletes were also less likely to have an abnormal 
RTS duration compared with female athletes (β = −0.95, p <  
0.001; OR = 0.39). No statistically significant effects were 
observed for age group, professional status or SRC risk cate
gory (p > 0.05).

Discussion

This study used a large cross-sectional survey, capitalizing on 
the representation of the French-speaking athlete community, 
to focus on SRC symptoms duration and RTS in an interna
tional sample of athletes from different SRC risk categories and 
professional status. Our primary analysis revealed that although 
reported symptoms and RTS durations were similar across the 
total sample (i.e., 3 weeks), Canadian athletes reported signifi
cantly longer durations (~4 weeks) compared to their European 
counterparts (~1 week). Our additional multivariate analysis 
confirmed that geographic origin was a significant predictor in 
the likelihood of prolonged symptom duration and return to 
sport, along with sex, with Canadian and female athletes show
ing a higher risk for prolonged recovery times. The remaining 
variables (age, sport level, SRC risk category) did not show any 
notable influence on those recovery durations.

Given our hypotheses, the discrepancy in reported SRC 
recovery between French-speaking Canadian and European 
athletes was expected. However, the prolonged durations on 

the Canadian side appeared surprising. This pattern could not 
be attributed to sex differences since the distribution of female 
and male athletes was similar in the Canadian and European 
subsamples. When looking at the variability in reported dura
tions, the dispersion is a lot higher in the Canadian subsample 
in comparison with the European one, as apparent in the 
interquartile ranges. The differences observed might therefore 
be driven by some athletes who presented with symptoms 
persisting for a very long time.

Cultural specificities likely play a role in these interconti
nental differences. The detection of SRC symptoms may be 
more effective in Canada, as general knowledge and awareness 
about SRC are higher in this country compared to European 
French-speaking nations (21). This is particularly evident in 
the cultural and media attention surrounding high-risk sports 
such as ice hockey. This trend has been demonstrated by the 
increase – and subsequent stabilization – of reported SRC cases 
in Canada over the past two decades, a pattern attributed to 
improved awareness and more effective symptom detection 
(24). The transcontinental discrepancy is also reflected in the 
athletes’ participation rate in the present survey, with 635 
respondents in Canada (314 with a history of SRC) compared 
to 363 in Europe (95 with a history of SRC). In addition to the 
ability to detect SRC symptoms, cultural factors surrounding 
the self-reporting of such symptoms may also contribute. 
Specific contexts such as willingness to continue playing and 
supporting the team have indeed been associated with under- 
reporting among adolescent athletes (12). The exploration of 
these reporting attitudes between Canada and Europe remains 
to be explored as the current literature is dominated by North- 
American studies.

However, the better awareness and concussion detection on 
the Canadian side fails to explain their longer duration of 
symptoms. Another hypothesis lies in the potential differences 
in access to care. This variable has been explored in a recent 
epidemiological study conducted with a cohort of 133 
Olympic-level athletes from a Canadian sport institute medical 

Table 3. Results of multivariable binary logistic regression model examining factors associated with abnormal sport-related concussion symptom duration (i.e., >14  
days).

Predictor Variable β (Estimate) Std. Error z-value p-value OR = exp(β) 95% CI for OR

(Intercept) 0.2461 0.4984 0.494 0.621 1.28 [0.48, 3.42]
Europe (vs Canada) −1.6801 0.3076 −5.462 <0.001*** 0.19 [0.10, 0.33]
Male sex (vs Female) −0.8255 0.2319 −3.560 <0.001*** 0.44 [0.28, 0.69]
Minor (vs Adult) −0.3396 0.2371 −1.432 0.152 0.71 [0.44, 1.13]
Professional (vs Amateur) 0.3561 0.2438 1.461 0.144 1.43 [0.89, 2.31]
SRC risk (high, moderate, low) 0.1909 0.1588 1.202 0.229 1.21 [0.89, 1.65]

Odds ratios (OR) and 95% confidence intervals (CI) are adjusted for geographic origin, sex, age category, competitive level and sport type. Significant associations (p <  
0.001) are highlighted with asterisk (***).

Table 4. Results of multivariable binary logistic regression model examining factors associated with abnormal return to sport duration (i.e., >20 days).

Predictor Variable β (Estimate) Std. Error z-value p-value OR = exp(β) 95% CI for OR

(Intercept) 1.5531 0.5679 2.735 0.006** 4.73 [1.58, 14.76]
Europe (vs Canada) −1.6512 0.3161 −5.224 <0.001*** 0.19 [0.10, 0.35]
Male sex (vs Female) −0.9534 0.2599 −3.668 <0.001*** 0.39 [0.23, 0.64]
Minor (vs Adult) −0.2262 0.2619 −0.864 0.388 0.80 [0.48, 1.33]
Professional (vs Amateur) −0.1865 0.2673 −0.698 0.485 0.83 [0.49, 1.40]
SRC risk (high, moderate, low) 0.1482 0.1763 0.840 0.401 1.16 [0.82, 1.64]

Odds ratios (OR) and 95% confidence intervals (CI) are adjusted for geographic origin, sex, age category, competitive level and sport type. Significant associations (p <  
0.001) are highlighted with asterisk (***).
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clinic (25). In their cohort, early (≤7 days) versus late (≥8 days) 
access to multidisciplinary care was a significant modifier of 
return to sport duration, with the early access group returning 
to sport after a median duration of 26 days versus 45 days for 
the late access group. Confirming similar results from 
a previous US-based study (26), these durations are also in 
line with the present study findings and go well beyond those 
reported by the CISG consensus meta-analysis (20 days (13)). 
Delayed access to multidisciplinary care following a SRC could 
thus be a potential explanation for the longer durations 
reported by Canadian athletes. In line with this hypothesis, 
the subsample of European athletes was predominantly com
posed of professional players (significantly more than in the 
Canadian sample) who might have easier early access to med
ical care. This overrepresentation of European professional 
players might also explain their shorter RTS duration (i.e., 
10 days) since professional athletes face significant financial 
incentives to return to play as soon as possible, even when 
dealing with injury.

Epidemiological data on RTS following SRC on the 
European side is scarce. A retrospective study comparing the 
effects of SRC in American versus English soccer Leagues 
showed a significantly higher RTS duration in the American 
League (37 days; 95% CI, 7–131 days) in comparison with the 
European one (11 days; 95% CI, 2–28 days) (5). These results, 
including the disparity in variability, are in line with the pre
sent findings and have been attributed to the differences in 
SRC management protocols between the two leagues – sug
gesting a more conservative and objective approach, consistent 
with the CISG recommendations, on the American side. The 
knowledge and implementation of tailored RTS protocols have 
already been shown to differ between Canada and Europe (21) 
with greater standardization and promotion observed in 
Canada. (e.g., Parachute (27), Smart Hockey (28), concussion 
MOOC (29)) while European equivalents (e.g., FIFA (30)) are 
still underrepresented.

Regarding sex, both symptom duration and RTS were sig
nificantly higher in females (30 days) as compared to males 
(14 days) and being a female athlete was significantly asso
ciated with a higher risk of prolonged recovery. This finding 
is consistent with previous literature, which reports greater 
symptom severity and longer durations before resuming sports 
activities in females compared to males, particularly in youth 
(31–37). The above-mentioned study on 133 Olympic-level 
Canadian athletes also confirmed that female athletes had 
longer recovery trajectories than their male counterparts (52 
and 42 days for RTS, respectively (25)). Several factors have 
been previously hypothesized to drive such between-sex dif
ferences. Hormonal changes, particularly fluctuations in estro
gen levels, can influence symptom presentation throughout the 
menstrual cycle (33). The impact of hormonal status on symp
tomatology has also been confirmed in studies focusing on the 
use of hormonal contraceptives (38) and the menarchal status 
(39). Socio-behavioral factors may further play a role in symp
tom presentation. Females have been reported to be more 
forthcoming than males when disclosing SRC symptoms, 
which may introduce a reporting bias that partly explains the 
observed sex disparities (38,40,41). The individual sympto
matic baseline should therefore be taken into account, as 

females tend to have higher baseline scores (31,32,42). 
However, these hypotheses require further investigation, as 
female populations remain largely understudied.

A concerning finding for French-speaking Canadian ath
letes is that their median RTS duration (28 days) is shorter 
than their symptom duration (30 days). In contrast, French- 
speaking European athletes reported a shorter RTS duration 
(10 days), but still longer than their median symptom duration 
of 7 days. This pattern should, however, be nuanced by the 
higher variability in the symptom duration reports in compar
ison with the return to sport one. Besides, there was no explicit 
question about a symptom-free waiting period in the present 
study. Current recommendations (CISG Amsterdam 
Consensus 2022) suggest a gradual 6-step return-to-sport 
strategy with the later steps introduced only after a complete 
resolution of symptoms (1). Since each step typically takes 
a minimum of 24 hours, return-to-sport should, however, 
not be undertaken before 6 days post-injury. The disparity 
observed in the present study could suggest the Canadian 
athletes tend to resume sport activities before complete symp
tom resolution which raises questions about the actual adher
ence to the specific return-to-play protocols adapted from the 
6-step return-to-sport strategy. However, the present data is 
retrospective and based on self-report, thereby prone to recall 
bias regarding actual RTS durations.

Indeed, a key limitation affecting the generalizability of the 
study results is the anonymous, online nature of the survey, 
which may have introduced sampling and reporting biases. 
Relying on self-reports of remote injuries may have further 
obfuscated the study results. This was partly mitigated by the 
significant number of participants. Additionally, the study 
subsamples characteristics were different for Canada and 
Europe, which might have affected the geographic compari
sons. Since the response rate was higher in Canada, future 
studies should use targeted strategies to increase response 
rates in Europe.

In conclusion, this large-scale survey focused on the 
under-represented French-speaking athlete community to 
reveal important disparities in SRC recovery between 
Canada and Europe, in addition to the previously identified 
modifying sociodemographic factors. Attitudes surrounding 
SRC symptomatology and return to play seem to differ by 
location and should be better considered when managing 
SRC locally.
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