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ABSTRACT

Objective To describe the first injury and to investigate
whether it plays a role in altering athletics’ sustainable
practice.

Methods We conducted a cross-sectional study using an
exploratory survey on the first injury and its consequences
on athletics practice. In 2021, we asked all high-level
athletes licensed with the French Federation of Athletics
(FFA) under 18 years, under 20 years and under 23 years
categories between 2007 and 2021.

Results Out of 6560 emails sent by FFA, 544 athletes
responded, and 93.6% (n=510) reported experiencing

at least one injury during their career. The first injury
occurred at a mean age of 17.5+3.3 years after 6.1+4.1
years of athletics practice. The main locations of the first
injury were the posterior thigh (28.9%), the ankle (16.5%)
and the knee (12.6%), and the principal reported injury
types were muscle (37.7%), tendon (17.5%) and ligament
(15.5%). More than a third of injured athletes (36.7%)
reported experiencing ongoing symptoms or sequelae
after their first injury, and about half (48.5%) experienced
recurrences. About 20% had stopped athletics at the time
of the survey, with injury problems the primary cause of
athletes dropping out (46.2%), including the first injury
(9.4%).

Conclusions Injuries played an important role in altering
sustainable athletics practice, with injury accounting for
about 50% of all reported dropouts and the first injury
accounting for about 10% of all reported causes. Our
results provide evidence to target the prevention of the first
injury, which could be considered the origin of the ‘vicious
circle’ of injuries.

INTRODUCTION

Training and competing in athletics leads
to a risk of injury,' which goes against the
beneficial health effects sought by practising
sport,” and can also alter athletics perfor-
mance.” Developing injury risk reduction
strategies is thus needed to allow sustainable
and healthy athletic practice and the best
performance level. These should be based

,"2 Constance Mosser,"? Joris Chapon, Frédéric Depiesse,®

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The injury risk is associated with training and com-
peting in athletics (track and field).

= A major reported injury risk factor is a history of pre-
vious injuries.

= Injuries can cause an interruption of sports, subse-
quent and/or recurrent injuries and ongoing symp-
toms or sequelae, which can result in the decision
to dropout of sport.

= Injuries could play a role in this difficult transition
between youth and junior to senior athletes by al-
tering individual progression and/or causing dropout
from sports.

WHAT THIS STUDY ADDS

= 0Of French high-level athletes, 94% reported experi-
encing at least one injury during their career.

= Injuries played an important role in altering the sus-
tainable athletics practice, with about 50% of all re-
ported causes for dropout.

= The first injury counted for about 10% of all reported
causes of athletics dropout.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The present results provide arguments about the
fundamental need to develop, improve and imple-
ment injury risk reduction strategies in athletics.
The first injury could be considered the origin of
the ‘vicious circle’ of injuries. Our study provide im-
portant information to help target the prevention of
this first injury. This could include focussing on and
targeting specific injury characteristics and athletics
disciplines.

on understanding the extent of the problem
and the factors leading to injuries.” A major
reported injury risk factor is a history of
previous injuries.*"® It could be relevant to
understand the origin of the problem better:
the very first injury. It could indeed be of
great interest to help better target injury risk
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reduction strategies and to help avoid the ‘vicious circle’
of injuries from a primary prevention perspective.

In addition, when they occur, injuries can cause an
interruption of sports, subsequent and/or recurrent
injuries and ongoing symptoms or sequelae, which can
result in the decision to dropout from sport'™° with
health-related consequences due to the cessation of phys-
ical activities and sports. From the performance point of
view, it has been reported that the best athletics youth
and junior athletes do not always transfer to become the
best at a senior level; conversely, the best-performing
senior athletes were rarely the best youth and junior
athletes.'” ' This is also true in other sports.' Injuries
could play a role in this difficult transition between
youth and junior to senior athletes by altering individual
progression and/or causing dropout from sports.® '* 1°
There is, however, little data reporting the magnitude of
sports dropout of high-performing youth athletes,' and
specifically in athletics, as well as the role of injuries as a
cause of athletics dropout,'” and thus altering the sustain-
able practice of athletics. So, there is a need for objective
data to help us understand whether injuries play a role in
the failure of athletics sustainable practice.

In this context, we aimed to describe the first injury
and investigate whether it plays a role in altering the
sustainable practice of athletics.

METHODS

Study design and overall procedure

We conducted a cross-sectional study using an explor-
atory survey on the first injury and the consequences on
athletics practice. The study included high-level athletes
in the categories of under 18 years (Ul8), under 20
years (U20) and under 23 years (U23) between 2007 and
2021, licensed with the French Federation of Athletics
(FFA, http://www.athle.fr). The study was reviewed and
approved by the Saint-Etienne University Hospital Ethical
Committee (Institutional Review Board: IORG0007394;
IRBN672021/CHUSTE). All participants, or their
parents when under 18 years old, were informed about
the study aim and modalities by an information letter.
No signed informed consent was required by the Ethical
Committee.

Population

The study used a total population design in which eligible
participants were all athletes licensed at the FFA and
listed by the French Ministry of Sports for being high-level
athletes (eg, corresponding to national or international
levels and/or selection in the French national team) in
the categories of U18, U20 or U23 from 2007 to 30 April
2021.

Patient and public involvement

The public was involved in the study development as two
sports medicine physicians specialised in athletics (PE
and FD) and one former high-level U18 and U20 athlete

(JC) were investigators and developed the study proce-
dure.

Equity, diversity and inclusion statement

All athletes licenced at the FFA in categories under 18
years, under 20 years and under 23 years within the 10
previous years were eligible for this study without any
restriction based on sex, race/ethnicity/culture, socioeco-
nomic level or representation from marginalised groups.
Apart from sex and age, no other sociodemographics
were collected from the participants and considered in
the analysis and interpretation of results.

The research team included two women and three
men, two junior researchers, two senior researchers and
one senior physician, from various disciplines (sports
medicine, sports science, physical medicine and reha-
bilitation) and two European countries (France and the
UK).

Definitions and data collection

All data were collected by an online survey developed
in Google Forms (Google) (online supplemental data).
Two sports medicine physicians specialised in athletics
(PE and FD), one medical student (CM) and one former
high-level U18 and U20 athlete (JC) developed the
survey.

The survey included questions on the athlete’s
personal information (sex, date of birth, body mass and
height), the current athletics practice (date of athletics
practice start, current practice and cause of dropout
if they stopped athletics) and the first injury (date,
athletics practice at the time of the first injury, injury
location, injury type, injury mode of onset, consequence
of the first injury). An injury was defined as any physical
pain or lesion of the musculoskeletal system, traumatic
or overuse, suffered by an athlete during athletic
training or competition, regardless of the consequences
with regard to the absence of the athlete from competi-
tions or training or whether they receive medical care
or not”; the definition was presented in the survey. A
recurrent injury was defined as an injury of the same
location and type.* Ongoing symptoms or sequelae were
defined as any symptoms or negative physical or psycho-
logical occurring after the first injury. To describe the
first injury, we used the classifications for location, type,
mode of onset and severity described in the consensus
statement for epidemiological studies in athletics.”’
Location was grouped into head/trunk upper extrem-
ities and was detailed for the lower extremities.”’ The
type was grouped according to the type of tissue: frac-
ture, bone stress injuries, joint, ligament, muscle tendon
growth related and other.”’ The survey is available in
online supplemental material.

The survey was anonymous. This questionnaire was
sent by FFA to the eligible population on 30 April 2021,
and opened for 2 months until 30 June 2021.
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Table 1 Characteristics of athletes participating in the present study and causes of athletics dropout

Athletes who dropped Athletes still participating

Total out of athletics in athletics P value
n (%) 544 (100.0) 106 (19.5) 438 (80.5)
Athletes’ characteristics
W/M/O (n (%)) 314 (57.7)/229 69 (65.1)/37 (34.9)/0 245 (56.0)/192 (43.8)/1  0.091
(42.1)/1 (0.2) (0.0 (0.2)
Age (years) (mean SD) 23.6+4.7 26.2+4.5 23.0+4.6 0.000
Height (cm) (mean SD) 172.9+18.5 170.2+24.8 173.5+16.5 0.396
Body mass (kg) (mean SD) 65.7+11.3 66.5+10.6 65.5+11.5 0.103
Age of athletics start (years) (mean SD) 11.3+£3.9 12.0+4.1 11.2+3.8 0.054
Reported experiencing at least one injury 509 (93.4) 101 (95.3) 408 (93.2) 0.884
Cause of athletics dropout
Injuries 49 (46.2)
including the first injury 10 (9.4)
including injuries in athletics 37 (34.9)
including injuries outside of athletics 2(1.9)
Other health problems 6 (5.7)
Lack of time 33 (31.1)
including studies or work 25 (23.6)
including family 5(4.7)
including other 3(2.8)
Lack of motivation 7 (6.6)
Change living location 5(4.7)
Stop sporting career 4 (3.8)
Others 2(1.9)

M, men; O, other gender; W, women.

Statistical analyses

We performed a descriptive analysis using frequency
with percentages for categorical variables and mean with
SDs (+SD) for continuous variables. We then compared
categorical variables using the y* test and continuous
variables using the Student’s t-test between athletes
who dropped out of athletics and those still practising
athletics. Analyses were performed using Excel (Office,
Microsoft, 2021). Significance was accepted at p<0.05.

RESULTS

Population

The total population of eligible participants were 8238
athletes. Among them, 1708 athletes (20.7%) were
no longer licensed at the FFA for more than 3 years,
meaning they did not continue practising athletics. As
requested by the French law, their email addresses were
deleted from the FFA system. Thus, the FFA sent 6530
emails to the eligible population on 30 April 2021. A total
of 544 (8.3%) answers were received and analysed. The
characteristics of the participating athletes are presented
in table 1.

The first injury

Among the 544 athletes participating in this study, 509
(93.6%) reported experiencing at least one injury during
their career. The first injury reported by these high-level
athletes occurred at a mean age of 17.5+3.3 years after
6.1+4.1 years of athletics practice (table 2). Athletes
reporting their first injury mainly practised jumps
(20.8%), middle and long distances (20.4%) and sprints
(19.8%). On average, athletes undertook 8.1+£3.7 hours
of training per week. About a third (32.0%) also prac-
tised another sport besides athletics.

The main locations of the first injury were the poste-
rior thigh (28.9%), followed by the ankle (16.5%) and
the knee (12.6%) (tables 2 and 3, and online supple-
mental tables 4 and 5). The most frequently reported
injury types were muscle (37.7%), followed by tendon
(17.5%) and ligament (15.5%). Growth-related pathol-
ogies (apophysis or physis) counted only for 3.1% of
the first injuries. The most frequently reported injury
diagnoses were posterior thigh (hamstring) muscle
injuries (25.9%), followed by ankle sprain (10.8%),
Achilles tendon (4.5%) and knee tendon (4.3%) inju-
ries (online supplemental tables 4 and 5). The most
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Table 2 Characteristics of the first injury reported by the 509 athletes with at least one injury, and according to the fact that

athletes are continuing or not practicing athletics

Athletes who Athletes still
dropped out participating

Total of athletics in athletics P value

n (%) 509 (100.0) 101 (19.8) 408 (80.2)
Sex (n (%)) 0.123

Women 295 (58.0) 66 (65.3) 229 (56.1)

Men 213 (41.8) 35 (34.7) 178 (43.6)

Other 1(0.2) 0 (0.0 1(0.2)
Age of athletics start (years) (mean SD) 13.4+3.9 12.0+4.0 11.2+3.8 0.042
Age of the first injury (years) (mean SD) 17.5+£3.3 18.0+£2.9 7.4+3.4 0.114
Duration of athletics before the first injury (years) (mean SD) 6.1+4.1 5.9+3.7 6.2+4.2 0.533
Discipline practised at the time of the first injury (n (%)) 0.242

Sprints 101 (19.8) 9(18.8) 82 (20.1)

Hurdles 75 (14.7) 7 (16.8) 58 (14.2)

Jumps 106 (20.8) 3 (22.8) 83 (20.3)

Throws 38 (7.5) 1(10.9) 27 (6.6)

Combined events 1(10.0) 4 (13.9) 37 (9.1)

Middle and long distances 104 (20.4) 2(11.9 92 (22.5)

Race walking 13 (2.6) 1(1.0) 12 (2.9)

Road running/trail 4 (0.8) 1(1.0) 3(0.7)

No specific discipline 17 (3.3) 3(3.0) 14 (3.4)
Number of hours of training at the time of the first injury (hours) 8.1£3.7 8.6+£3.6 8.0+3.7 0.104
(mean SD)
Practised another sport (n (%)) 163 (32.0) 29 (28.7) 134 (32.8) 0.498
Location of the first injury (n (%)) 0.093

Upper limb 25 (4.9) 4 (4.0 21 (5.1)

Trunk 24 (4.7) 2 (2.0 22 (5.4)

Pelvic/hip/groin/sacrum/buttock 32 (6.3) 9(8.9) 23 (5.6)

Posterior thigh 147 (28.9) 29 (28.7) 118 (28.9)

Anterior thigh 18 (3.5) 5(5.0) 13 (3.2)

Thigh other 11 (2.2) 3 (3.0 8 (2.0)

Knee 64 (12.6) 9(8.9) 55 (13.5)

Lower leg 40 (7.9) 9 (8.9) 31 (7.6)

Achilles tendon 27 (5.3) 3(3.0) 24 (5.9)

Ankle 84 (16.5) 14 (13.9) 70 (17.2)

Foot 36 (7.1) 14 (13.9) 22 (5.4)
Type of the first injury (n (%)) 0.321

Fracture 16 (3.1) 3 (3.0) 13 (3.2)

Bone stress injuries 46 (9.0) 10 (9.9) 36 (8.8)

Joint 24 (4.7) 9(8.9) 15 (3.7)

Ligament 79 (15.5) 13 (12.9) 66 (16.2)

Muscle 192 (37.7) 40 (39.6) 152 (37.3)

Tendon 89 (17.5) 12 (11.9) 77 (18.9)

Growth-related injuries 16 (3.1) 4 (4.0) 12 (2.9)

Other 47 (9.2) 10 (9.9) 37 (9.0)
Mode of onset (n (%)) 0.265

Continued
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Table 2 Continued

Athletes who Athletes still
dropped out participating

Total of athletics in athletics P value
Sudden 288 (56.6) 55 (54.5) 233 (57.1)
Progressive 204 (40.1) 40 (39.6) 164 (40.2)
Did not remember 17 (3.3) 6 (5.9 11 (2.7)
Athletes think that this first injury could have been avoided (n (%)) 345 (67.8) 64 (63.4) 281 (68.9) 0.347
Athletes consulted a health professional (n (%)) 469 (92.1) 91 (90.1) 378 (92.6) 0.519
Time loss of sport after the first injury (n (%)) 0.994
No time loss 13 (2.6) 3(3.0) 10 (2.5)
No time loss but training adaptation 70 (13.8) 13 (12.9) 57 (14.0)
Time loss less than 7 days 45 (8.8) 0(9.9) 35 (8.6)
Time loss from 7 to 28 days 183 (36.0) 31 (30.7) 152 (37.3)
Time loss more than 28 days 198 (38.9) 44 (43.6) 154 (37.7)
Athletes reported sequelae after the first injury (n (%)) 187 (36.7) 46 (45.5) 141 (34.6) 0.045
Athletes reported recurrences after the first injury (n (%)) 247 (48.5) 59 (58.4) 188 (46.1) 0.037
Table 3 Characteristics of the first injury by injury location and by injury type according to the disciplines
Middle Road
Combined and long Race running/  No specific
Sprints Hurdles Jumps Throws events distances walking trail discipline Total
Location
Upper limb 1(1.00 3(4.00 3(2.8) 12(31.6) 2(3.9 2(1.9 2 (15.4) 0(0.0) 1(5.9) 26 (5.1)
Trunk 4(4.00 1013 6(5.7) 4(105) 239 5(4.8) 2 (15.4) 0(0.00 0(0.0) 24 (4.7)
Pelvic/hip/groin/  6(5.9) 6(8.0) 4(3.8) 3(7.9 478 6(5.8 2 (15.4) 0(0.0) 1(5.9 32 (6.3)
sacrum/buttock
Posterior thigh 65 (64.4) 25 (33.3) 28 (26.4) 2 (5.3) 10(19.6) 10 (9.6) 2 (15.4) 1(25.00 4(23.5) 147 (28.9)
Anterior thigh 7(6.9 3.0 4(3.8) 000 2389 2(1.9 0 (0.0) 0(0.00 0(0.0) 18 (3.5)
Thigh other 2(2.00 463 1(0.9) 0(0.00 289 1(1.0 0(0.0) 0(0.0) 1(5.9) 11 (2.2)
Knee 5(.00 12(16.0) 15(14.2) 6(15.8) 4(7.8) 19(18.3) 1(7.7) 1@25.00 1(5.9) 64 (12.6)
Lower leg 3 (3. 1(1.3) 8(7.5) 0(0.00 4(7.8) 21(20.2) 0(0.0) 0(0.00 3(17.6) 40 (7.9)
Achilles tendon 2 (2. 0(0.00 5(4.7) 1(2.6) 1(2.0) 14 (13.5) 3(23.1) 1(25.00 0(0.0) 27 (5.3)
Ankle 6(.9 15(20.0) 24 (22.6) 6(15.8) 15(29.4) 11 (10.6) 1(7.7) 0(0.00 6(35.3) 84 (16.5)
Foot 0(0.00 5.7 8(7.5 4(105) 5(9.8) 13 (12.5) 0(0.0) 1(25.00 0(0.0) 36 (7.1)
Type
Fracture 3(3.00 3(4.0 (0.0) 120 1(1.0) (0.0) (0.0) 1(5.9) 16 (3.1)
Bone stress (0.0) 4.0 6(5.7) 2(5.3) 8(15.7) 23(22.1) (0.0) (25.00 3(17.6) 46 (
injuries
Joint 1100 5(6.7) 547 3(7.90 478 3(29 2 (15.4) (25.0) (0.0 24 (4.7)
Ligament 6(5.9 11(14.7) 24(22.6) 10(26.3) 13(25.5) 11(10.6) 1(7.7) (0.0) 3(17.6) 79 (15.5)
Muscle 73 (72.3) 32(42.7) 35(33.00 7(18.4) 17(33.3) 20(19.2) 2 (15.4) 1(25.00 5(29.4) 192 (37.7)
Tendon 11(10.9) 7(9.3) 17(16.0) 9(23.7) 4(7.8) 34 (32.7) 5 (38.5) 125.00 1(5.9 89 (17.5)
Growth-related 1100 6(8.0 2(1.9 1(2.6) 120 2(1.9 1(7.7) (0.0) 2(11.8) 16 (3.1)
injuries
Concussion 1(1.00 (0.0 (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) 1(0.2)
Other 5(.00 8(10.7) 10(9.4) 6(15.8) 3(.9)  10(9.6) 2 (15.4) (0.0) 2(11.8) 46 (9.0)
Total 101 75 106 (100.0) 38 (100.0) 51 104 (100.0) 13(100.0) 4(100.0) 17 (100.0) 509 (100.0)
(100.0)  (100.0) (100.0)

Edouard P, et al. BMJ Open Sp Ex Med 2024;10:e001767. doi:10.1136/bmjsem-2023-001767

‘1ybuAdoa Ag pardalold "ybinquipg

10 Asianiun 1e 20z ‘T Arenigad uo /wod fwg waesuadolwgy/:dny wouy papeojumoq +Z0z Arenuer £Z uo /9/T00-£202-Waslwag/9eTT 0T St paysiignd 1s.1y :pajy 218x3 Mods uado NG


http://bmjopensem.bmj.com/

frequent injury diagnoses varied according to the
main disciplines (online supplemental tables 4 and 5).
The first injuries mostly occurred suddenly (56.6%)
compared with progressively (40.1%) (table 2). The
first injuries were reported as severe, with more than
three-quarters (83.7%) leading to time loss from sports,
including 38.9% with more than 28 days of time loss.
About two-thirds of injured athletes (67.8%) reported
that they could have avoided this first injury. Almost
all athletes (92.1%) consulted a health professional.
More than a third of injured athletes (36.7%) reported
experiencing ongoing symptoms or sequelae after their
first injury, and about half (48.5%) experienced recur-
rences.

Cause of athletics dropouts

Among the 544 participating athletes, about 1 in 5 athletes
(19.5%; n=106) had stopped their practice of athletics at
the time of the survey (table 1). Compared with athletes
still participating in athletics, these athletes were signifi-
cantly older (26.2+4.5 vs 23.0+4.6, p<0.001), they started
later (12.0+4.1 vs 11.2+3.8, p=0.054),and included
slightly more women (65.1% vs 56.0%, p=0.091). Injury
problems were reported as the primary cause of athletic
dropout (46.2%), followed by lack of time (31.1%).
The first injury represented 9.4% of all reported causes
of athletics dropout. The 10 athletes (5 women, 5 men;
mean age of 25.2+5.1 years) who declared that their first
injury was their cause of athletics dropout started athletics
at 13.2+3.9 years old, their disciplines were throws (n=3),
endurance running (n=3), jumps (n=2), sprints (n=1)
and combined events (n=1). They sustained their first
injury at 19.7+4.9 years old.

Of the 509 athletes who reported experiencing at
least one injury, 101 (19.8%) reported dropping out of
athletics. They were significantly older (p=0.042), had
a significantly higher proportion of ongoing symptoms
or sequelae (p=0.045) and had a significantly higher
proportion of recurrences after the first injury (p=0.037)
than those who continued practising athletics (table 2).

DISCUSSION

The main findings of the present study were that (1) in
French high-level athletes, 94% reported experiencing at
least one injury during their career, with their very first
injury mainly involving the posterior thigh (29%) and
the muscle (38%), and in one case out of two leading to
recurrences, and (2) injuries played an important role
in altering the sustainable athletics practice with about
50% of all reported causes for dropout, and the very first
injury counted for about 10% of all reported causes.

The first injury

The present study describes the first injury reported by
former and current French high-level athletes in U8,
U20 or U23. The characteristics of the first injury, as
reported in tables 2 and 3, are similar to injuries reported
in previous studies in athletics athletes.”*'~° The posterior

thigh (hamstring) was the most frequent injury location,
and the muscle was the most frequent injury type.*' *°
Differences in the distribution of injury location and/or
type were reported across disciplines, which agrees with
the different physical, mechanical, technical and psycho-
logical demands of the different athletics disciplines.”!
Surprisingly, this young cohort’s first reported injury was
not growth related. It could have been consistent that
the first injury reported by athletes would have been an
injury that occurred early in the growing phases because
of more fragile areas of the musculoskeletal system.? ?’
Our result could be explained because (1) athletes forget
their growth-related injuries occurring a long time ago,
(2) athletes reported as their firstinjury an injury that had
the greatest impact on them and/or (3) the self-reported
injury type reported by athletes may be incorrect.

The first injury and subsequent injuries are prevalent factors
in athletics dropout

To our knowledge, this is the first study reporting data
on athlete dropout within athletics and the main causes.
About 20% of participating athletes had stopped their
athletic practice during the survey, and injury problems
represented almost 50% of the reported cause. Among
athletes experiencing at least one injury during their
career, 20% declared having dropped out from athletics.
This is similar to the 17% of youth Australian athletics
athletes'” and the 20% Great British Olympians'* who
retired due to injury. Although there were differences
in the population and injury definition used, these rates
highlight the important impact of injuries in an athlete’s
career. Thus, for both sustainable and healthy athletics
practice and the best performance level, it seems rele-
vant to improve injury risk reduction strategies and
focus them on the very first injury, which could help
avoid the ‘vicious circle’ of injuries. Reducing the risk of
injury appears relevant for both direct (musculoskeletal
damage) and indirect (sports interruption and cessation)
consequences.

Strengths and limitations
As a strength, the population is unique and comprises
current and former high-level athletes. The recruitment
was performed using the official list of high-level athletes.
Given the study design and data collection, we must
acknowledge the recall bias as one of the study’s limita-
tions. Indeed, although the first injury in the career
could be an important event for the athlete, we limited
the inclusion of athletes to high-level athletes within the
last 10 years, so the first injury could have been long ago.
In addition, the sample size (n=544) could be considered
small and have a low response rate (8.3%), which presents
a limitation of the present study regarding the sample’s
representativeness. Hence, the study findings relate only
to the present sample. There was a possible selection bias.
It is possible that athletes who dropped out of athletics
were not motivated to reply. So, the percentage of drop-
outs in athletics may be underestimated. On the contrary,
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athletes who suffered an important injury that changed
their career may have been more inclined to participate
in this study, which may have overestimated the results.
Given the recall bias and the self-reported nature of inju-
ries, the injury location and types reported may not be
accurate. The survey may have been considered too long
or lacked sufficient detail on other reasons for dropping
out. Hence, it is possible that other factors not presented
in this study played a role in athletics dropout. Finally, the
results indicate a population of French high-level youth
and junior athletics athletes in the study period. We chose
to focus this study on high-level athletes, because their
project and/or motivation to continue sports could have
been higher than non-high-level athletes due to their
levels. However, further studies should be conducted for
application to other points in time, competitive levels
(including not only high-level athletes) or countries. The
difficult transition and frequency of injuries during this
time as youth and junior athletes transition into senior
athletes is not well documented in other sports.19 Hence,
conducting such a study in other sports may also be of
interest.

Practical implications

As discussed, the study design and data collection proce-
dures may be limited due to bias. Therefore, confirming
and strengthening these results by conducting a prospec-
tive cohort study following athletes from the start of
athletics until the end of their careers would be interesting.
Such a study design could allow a better understanding
of the reasons for dropout from athletics and the poten-
tial role of injuries in altering the sustainable practice
of athletics. This might enable a more timely analysis of
the first injury and its consequences (eg, whether it has a
lasting effect on the athlete—psychological or physical)
and, in case of recurrent injuries, a better understanding
of the final injury before dropping out.

The present results provide arguments about the
fundamental need to develop, improve and implement
injury risk reduction strategies in athletics. We provide
important information to help target the prevention of
the first injury, which could be considered the origin of
the ‘vicious circle’ of injuries. This could include focus-
sing on and targeting specific injury characteristics
and athletics disciplines. In addition, such injury risk
reduction strategies should be included in youth talent
promotion programmes. An example of such a healthy
approach has been proposed for youth basketball.”
Injury risk reduction strategies should be developed by
taking into account the multifactorial nature of the inju-
ries and the challenges of implementation by involving
all the stakeholders.” This first injury may be very diffi-
cult to avoid, and it would be of interest to implement
a global rehabilitation approach to reduce sequelae and
recurrent injuries for the rest of the athlete’s career.
Therefore, these results could support a call to improve
the management of the very first injuries, based on the
available evidence, for example, muscle injuries,30 ankle

. 31 . .3 . . . 33
sprains,” tendinopathies,” or bone stress injuries.

Better education for the athlete and their team (eg,

coach, family) about their injuries could also help limit
. . . 3

career cessation due to an injury. 456

CONCLUSIONS

Our results reported the high prevalence of injuries
among high-level athletes, with 94% of French high-
level athletes reporting experienced at least one injury
during their career. Injuries played an important role in
altering the sustainable athletics practice, accounting for
almost 50% of all reported causes of dropout, with the
first injury accounting for about 10% of reported causes.
The description of their first injury could help inform
injury risk reduction strategies from a primary preven-
tion perspective. Secondary prevention could include
better athlete education about their injuries to help limit
the impact of these injuries on the rest of their career.

Author affiliations

'Inter-university Laboratory of Human Movement Biology (EA 7424), Université Jean
Monnet, Lyon 1, Université Savoie Mont-Blanc, Saint-Etienne, France

?Department of Clinical and Exercise Physiology, Sports Medicine Unit, University
Hospital of Saint-Etienne, Faculty of Medicine, Saint-Etienne, France

®CH Chalons en Champagne et Institut Mutualiste de Montsouris, Paris, France
“Edinburgh Sports Medicine Research Network & UK Collaborating Centre on Injury
and lliness Prevention in Sport, Institute for Sport, PE and Health Sciences, The
University of Edinburgh, Edinburgh, UK

Twitter Pascal Edouard @PascalEdouard42, Constance Mosser @
ConstanceMosser, Joris Chapon @Joris_chapon and Debbie Palmer @
DebbiePalmerOLY

Acknowledgements The authors warmly thank the French Federation of Athletics
(https://www.athle.fr) for sharing the questionnaire through their email lists, the
athletes who participated in the study, Bernard Rabiers du Villars for initiating

the idea of analysing the first injury in athletics and Christine Hanon for her
participation in this study.

Contributors PE and FD elaborated the idea of the study. PE and CM conceived
the study. CM and PE collected the data. PE performed the data analyses. PE
drafted the manuscript. All coauthors contributed substantially to interpreting
the results and revision of the manuscript and approved the final manuscript.
All authors understand that they are accountable for all aspects of the work and
ensure the accuracy or integrity of this manuscript. PE acts as guarantor of the
study.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests PE and DP are associate editors for the British Journal
of Sports Medicine, and PE is an associate editor for the BMJ Open Sports and
Exercise Medicine.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to
the Methods section for further details.

Patient consent for publication Not applicable.

Ethics approval This present study and analysis were reviewed and approved by
the Saint-Etienne University Hospital Ethical Committee (Institutional Review Board:
I0RG0007394; IRBN672021/CHUSTE). All participants, or their parents when under
18 years old, were informed about the study aim and modalities by an information
letter. No signed informed consent was required by the ethical committee.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request.
Requests for data sharing from appropriate researchers and entities will be
considered case by case. Interested parties should contact the corresponding
author (pascal.edouard@univ-st-etienne.fr).

Edouard P, et al. BMJ Open Sp Ex Med 2024;10:e001767. doi:10.1136/bmjsem-2023-001767 7

"1ybuAdoa Ag pardalold "ybinquipg
10 Asianiun 1e 20z ‘T Areniga- uo /wod fwg wesuadolwgy/:dny woiy papeojumoq +Z0z Arenuer £Z uo /9/T00-£202-Waslwag/9eTT 0T St paysiignd 1s.1y :pajy 21ex3 Mods uado NG


https://twitter.com/PascalEdouard42
https://twitter.com/ConstanceMosser
https://twitter.com/ConstanceMosser
https://twitter.com/Joris_chapon
https://twitter.com/DebbiePalmerOLY
https://twitter.com/DebbiePalmerOLY
https://www.athle.fr
http://bmjopensem.bmj.com/

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Pascal Edouard http://orcid.org/0000-0003-1969-3612

REFERENCES

1 Edouard P, Alonso JM, Jacobsson J, et al. Injury prevention in
athletics: the race has started and we are on track! New Stud Athl
2015;30:69-78.

2 Bull FC, Al-Ansari SS, Biddle S, et al. World Health Organization
2020 guidelines on physical activity and sedentary behaviour. Br J
Sports Med 2020;54:1451-62.

3 Raysmith BP, Drew MK. Performance success or failure is influenced by
weeks lost to injury and iliness in elite Australian track and field athletes:
a 5-year prospective study. J Sci Med Sport 2016;19:778-83.

4 Edouard P, Richardson A, Navarro L, et al. Relation of team size and
success with injuries and ilinesses during eight International outdoor
athletics championships. Front Sports Act Living 2019;1:1-8.

5 Edouard P, Navarro L, Pruvost J, et al. In-competition injuries and
performance success in combined events during major international
athletics championships. J Sci Med Sport 2021;24:152-8.

6 Chapon J, Navarro L, Edouard P. Relationships between
performance and injury occurrence in athletics (track and field):

a pilot study on 8 national-level athletes from sprints, jumps and
combined events followed during at least five consecutive seasons.
Front Sports Act Living 2022;4:852062.

7 van Mechelen W, Hiobil H, Kemper HCG. Incidence, severity, aetiology
and prevention of sports injuries. Sports Med 1992;14:82-99.

8 Rebella GS, Edwards JO, Greene JJ, et al. A prospective study
of injury patterns in high school pole vaulters. Am J Sports Med
2008;36:913-20.

9 Jacobsson J, Timpka T, Kowalski J, et al. Injury patterns in Swedish
elite athletics: annual incidence, injury types and risk factors. Br J
Sports Med 2013;47:941-52.

10 Rebella G. A prospective study of injury patterns in collegiate pole
vaulters. Am J Sports Med 2015;43:808-15.

11 Edouard P, Junge A, Alonso JM, et al. Having an injury complaint
during the four weeks before an international athletics (‘track and
field’) championship more than doubles the risk of sustaining an
injury during the respective championship: a cohort study on 1095
athletes during 7 International championships. J Sci Med Sport
2022;25:986-94.

12 Edouard P, Tondut J, Hollander K, et al. Risk factors for injury
complaints leading to restricted participation in athletics (track
and field): a secondary analysis of data from 320 athletes over one
season. BMJ Open Sport Exerc Med 2023;9:e001718.

13 Huxley DJ, O’Connor D, Healey PA. An examination of the training
profiles and injuries in elite youth track and field athletes. Eur J Sport
Sci 2014;14:185-92.

14 Cooper DJ, Batt ME, O’Hanlon MS, et al. A cross-sectional study of
retired great British Olympians (Berlin 1936-Sochi 2014): Olympic
career injuries, joint health in later life, and reasons for retirement
from Olympic sport. Sports Med Open 2021;7:54.

15

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Palmer D, Cooper DJ, Emery C, et al. Self-reported sports injuries
and later-life health status in 3357 retired Olympians from 131
countries: a cross-sectional survey among those competing in the
games between London 1948 and Pyeongchang 2018. Br J Sports
Med 2021;55:46-53.

Larruskain J, Lekue JA, Martin-Garetxana |, et al. Injuries are
negatively associated with player progression in an elite football
Academy. Sci Med Footb 2022;6:405-14.

Boccia G, Cardinale M, Brustio PR. World-class sprinters’ careers:
early success does not guarantee success at adult age. Int J Sports
Physiol Perform 2021;16:367-74.

Boccia G, Cardinale M, Brustio PR. Performance progression of elite
Jumpers: early performances do not predict later success. Scand J
Med Sci Sports 2021;31:132-9.

Gillich A, Barth M, Macnamara BN, et al. Quantifying the extent to
which successful Juniors and successful seniors are two disparate
populations: a systematic review and synthesis of findings. Sports
Med 2023;53:1201-17.

Timpka T, Alonso J-M, 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;48:483-90.

Edouard P, Navarro L, Branco P, et al. Injury frequency and
characteristics (location, type, cause and severity) differed
significantly among athletics (‘track and field’) disciplines during 14
international championships (2007-2018): implications for medical
service planning. Br J Sports Med 2020;54:159-67.

D’Souza D. Track and field athletics injuries -- a one-year survey. Br
J Sports Med 1994;28:197-202.

Bennell KL, Crossley K. Musculoskeletal injuries in track and field:
incidence, distribution and risk factors. Aust J Sci Med Sport
1996;28:69-75.

Jacobsson J, Timpka T, Kowalski J, et al. Prevalence of
musculoskeletal injuries in Swedish elite track and field athletes. Am
J Sports Med 2012;40:163-9.

Martinez-Silvan D, Wik EH, Alonso JM, et al. Injury characteristics in
male youth athletics: a five-season prospective study in a full-time
sports Academy. Br J Sports Med 2021;55:954-60.

Edouard P, Caumeil B, Giroux C, et al. Epidemiology of injury
complaints in elite sprinting athletes in athletics (track and field).
Applied Sciences 2023;13:8105.

Samet JD. Pediatric sports injuries. Clin Sports Med
2021;40:781-99.

DiFiori JP, Gllich A, Brenner JS, et al. The NBA and youth
basketball: recommendations for promoting a healthy and positive
experience. Sports Med 2018;48:2053-65.

Edouard P, Caumeil B, Verhagen E, et al. Maximising
individualisation of sports injury risk reduction approach to reach
success. Braz J Phys Ther 2022;26:100394.

Edouard P, Reurink G, Mackey AL, et al. Traumatic muscle injury. Nat
Rev Dis Primers 2023;9:56.

Vuurberg G, Hoorntje A, Wink LM, et al. Diagnosis, treatment and
prevention of ankle sprains: update of an evidence-based clinical
guideline. Br J Sports Med 2018;52:956-70.

Millar NL, Silbernagel KG, Thorborg K, et al. Tendinopathy. Nat Rev
Dis Primers 2021;7:1.

Hoenig T, Ackerman KE, Beck BR, et al. Bone stress injuries. Nat
Rev Dis Primers 2022;8:26.

Edouard P, Bolling C, Chapon J, et al. 'What does not kill us can
make us stronger': can we use injury experience as an opportunity
to help athletes and their teams engage in injury risk reduction. BMJ
Open Sport Exerc Med 2022;8:e001359.

Bonell Monsonis O, Verhagen E, Kaux J-F, et al. | always considered
| needed injury prevention to become an elite athlete’: the road to
the Olympics from the athlete and staff perspective. BMJ Open
Sport Exerc Med 2021;7:e001217.

Jacobsson J, Kowalski J, Timpka T, et al. Universal prevention
through a digital health platform reduces injury incidence in youth
athletics (track and field): a cluster randomised controlled trial. Br J
Sports Med 2023;57:364-70.

8 Edouard P, et al. BMJ Open Sp Ex Med 2024;10:€001767. doi:10.1136/bmjsem-2023-001767

"1ybuAdoa Ag pardalold "ybinquipg
10 Asianiun 1e 20z ‘T Areniga- uo /wod fwg wesuadolwgy/:dny woiy papeojumoq +Z0z Arenuer £Z uo /9/T00-£202-Waslwag/9eTT 0T St paysiignd 1s.1y :pajy 21ex3 Mods uado NG


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-1969-3612
http://dx.doi.org/10.1136/bjsports-2020-102955
http://dx.doi.org/10.1136/bjsports-2020-102955
http://dx.doi.org/10.1016/j.jsams.2015.12.515
http://dx.doi.org/10.3389/fspor.2019.00008
http://dx.doi.org/10.1016/j.jsams.2020.07.011
http://dx.doi.org/10.3389/fspor.2022.852062
http://dx.doi.org/10.2165/00007256-199214020-00002
http://dx.doi.org/10.1177/0363546507313571
http://dx.doi.org/10.1136/bjsports-2012-091651
http://dx.doi.org/10.1136/bjsports-2012-091651
http://dx.doi.org/10.1177/0363546514564542
http://dx.doi.org/10.1016/j.jsams.2022.10.010
http://dx.doi.org/10.1136/bmjsem-2023-001718
http://dx.doi.org/10.1080/17461391.2013.809153
http://dx.doi.org/10.1080/17461391.2013.809153
http://dx.doi.org/10.1186/s40798-021-00339-1
http://dx.doi.org/10.1136/bjsports-2019-101772
http://dx.doi.org/10.1136/bjsports-2019-101772
http://dx.doi.org/10.1080/24733938.2021.1943756
http://dx.doi.org/10.1123/ijspp.2020-0090
http://dx.doi.org/10.1123/ijspp.2020-0090
http://dx.doi.org/10.1111/sms.13819
http://dx.doi.org/10.1111/sms.13819
http://dx.doi.org/10.1007/s40279-023-01840-1
http://dx.doi.org/10.1007/s40279-023-01840-1
http://dx.doi.org/10.1136/bjsports-2013-093241
http://dx.doi.org/10.1136/bjsports-2013-093241
http://dx.doi.org/10.1136/bjsports-2019-100717
http://dx.doi.org/10.1136/bjsm.28.3.197
http://dx.doi.org/10.1136/bjsm.28.3.197
http://dx.doi.org/8937661
http://dx.doi.org/10.1177/0363546511425467
http://dx.doi.org/10.1177/0363546511425467
http://dx.doi.org/10.1136/bjsports-2020-102373
http://dx.doi.org/10.3390/app13148105
http://dx.doi.org/10.1016/j.csm.2021.05.012
http://dx.doi.org/10.1007/s40279-018-0950-0
http://dx.doi.org/10.1016/j.bjpt.2022.100394
http://dx.doi.org/10.1038/s41572-023-00469-8
http://dx.doi.org/10.1038/s41572-023-00469-8
http://dx.doi.org/10.1136/bjsports-2017-098106
http://dx.doi.org/10.1038/s41572-020-00234-1
http://dx.doi.org/10.1038/s41572-020-00234-1
http://dx.doi.org/10.1038/s41572-022-00352-y
http://dx.doi.org/10.1038/s41572-022-00352-y
http://dx.doi.org/10.1136/bmjsem-2022-001359
http://dx.doi.org/10.1136/bmjsem-2022-001359
http://dx.doi.org/10.1136/bmjsem-2021-001217
http://dx.doi.org/10.1136/bmjsem-2021-001217
http://dx.doi.org/10.1136/bjsports-2021-105332
http://dx.doi.org/10.1136/bjsports-2021-105332
http://bmjopensem.bmj.com/

	Understanding the first injury in athletics and its effect on dropout from sport: an online survey on 544 high-­level youth and junior athletics (track and field) athletes
	Abstract
	Introduction﻿﻿
	Methods
	Study design and overall procedure
	Population
	Patient and public involvement
	Equity, diversity and inclusion statement
	Definitions and data collection
	Statistical analyses

	Results
	Population
	The first injury
	Cause of athletics dropouts

	Discussion
	The first injury
	The first injury and subsequent injuries are prevalent factors in athletics dropout
	Strengths and limitations
	Practical implications

	Conclusions
	References


