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ABSTRACT
Injury data collection represents the first 
step in injury prevention. The aim of this 
study was to understand the incidence and 
characteristics of injuries suffered during 
the five European Athletics Championships 
(outdoors and indoors) staged from 2009 
to 2013. All newly occurring injuries were 
reported by national medical teams and/or 
local organising committee physicians on a 
standardised injury report form. On aver-
age, 79% of all the national medical teams 
(54% of all countries) participated in the 
project, covering an average of 86% of the 
registered athletes. The authors summarise 
and analyse the data collected and then 
discuss the practical implications of their 
work. They conclude that 1) future research 
should be focused on better understanding 
the relationships between muscle physiol-
ogy and biomechanics of performance, the 
risk factors and mechanisms of both the 
main injuries observed (hamstring strains, 
lower leg strains, ankle sprains), and the 
overuse injuries (prevalence, characteris-
tics, risk factors…) and 2) injury prevention 
measures should be focused on the prepa-
ration of muscles for all movements and 
constraints (eccentric training), prevention 
measures against hamstring strains, and 
the prevention of overuse injuries.
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Introduction

A
thletes’ health protection and injury 
prevention are important goals for the 
International Olympic Committee (IOC)1,2, 

the International Association of Athletics Fed-
erations (IAAF)3-6, and European Athletics 
(EAA)7-9. Indeed, injuries and illnesses can be 
major problems in the athlete’s life that could 
lead to stopping a competition, a season, or a 
career, as well as to long term damage10,11. 
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and implemented by the IAAF and EAA dur-
ing international athletics competitions3-9. 
Since 2009 all injuries newly occurring during 
the European Athletics Championships were 
reported daily by the national medical teams 
(physicians and/or physiotherapists) and/or by 
the local organising committee (LOC) physi-
cians on a standardised injury report form. The 
injury report form published by JUNGE et al.1 
was applied in the 2009 championships. The 
injury report form was updated with more de-
tails for injured body parts and injury for the 
championships from 2010 to 2013.

An injury was defined as “all musculoskeletal 
injuries (traumatic and overuse) newly incurred 
during competition or training regardless of the 
consequences with respect to the athlete’s ab-
sence from competition or training”1,4. 

Injuries were recorded during five European 
Athletics Championships (outdoors and in-
doors) from 2009 to 2013.

Confidentiality and Ethical approval 
All athletes were informed that their medi-

cal information would be used for scientific 
purpose and injury prevention. Information to 
athletes was provided with the event welcome 
bags and also distributed to the team doctors/
physiotherapists during the medical meetings. 
The athletes’ gender and date of birth was 
used to avoid duplicate reporting from national 
medical teams and LOC physicians and to 
provide information on age, gender and na-
tional federation. All injury reports were stored 
in a locked filing cabinet and were made anon-
ymous after the championships. Confidential-
ity of all information was ensured so that no 
individual athlete or team could be identified. 
Ethical approval was obtained from the Saint-
Etienne University-Hospital Ethical Committee. 

Data analysis and calculation of incidenc-
es

In cases where a single injury incident re-
sulted in more than one injured body part and/
or type of injury, each body part and/or type 
injury was counted as a separated injury. If in-

Since prevention is better than treatment, it 
is of interest to develop injury prevention mea-
sures. With this aim, VAN MECHELEN et al.12 
described a methodology for injury prevention 
research in a four-step sequence: 1) determin-
ing the magnitude of the problem by epidemio-
logical studies consisting in injury data collec-
tion, 2) determining the injury mechanisms and 
risk factors, 3) developing injury prevention 
measures based on the injury mechanisms 
and risk factors, 4) implementing injury preven-
tion measures and evaluating its effectiveness. 

Injury data collection represents the first 
step in injury prevention12. Therefore, it is fun-
damental for athletics to conduct injury surveil-
lance studies in order to determine the magni-
tude of the injury problem for athletes as well as 
the characteristics of the main injuries. These 
epidemiological data will help to determine the 
direction of research for the second step, which 
should be focused on the most relevant injuries 
(most frequently and/or most severe). These 
epidemiological data will also help physicians, 
physiotherapists, scientists, coaches, athletes 
to focus their attention on specific injury prob-
lems, training and/or rehabilitation conditions. 
It can also provide information on risk factors 
(intrinsic risk factors or predispositions: gender 
and age; external risk factors: circumstances of 
practice and discipline)13.

With this aim, injury data have been collect-
ed during the international athletics champion-
ships on the specific population of high-level 
athletes since 2007 by the IAAF3-6 and since 
2009 by the EAA7-9. In this context, the aim of 
this study was to summarise the incidence and 
characteristics of newly incurred injuries during 
European Athletics Championships from 2009 
to 2013, in order to discuss the future direction 
of injury prevention measures and researches.

Methods

Study design, injury definition and data 
collection procedure

The present study used the methodology 
of injury surveillance validated by the IOC1, 

Understanding Injuries During the European Athletics Championships: An Epidemiological Injury Surveillance Study
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registered athletes (95% Confidence Interval 
(CI): 60-75). 128 injuries lead to time-loss (TLI), 
representing an incidence of 29 injuries per 
1000 registered athletes (95% CI: 24-34). 262 
(87% of all injuries) occurred during competi-
tion, and were called in-competition injuries, 
representing an incidence of 59 injuries per 
1000 competing athletes (95% CI: 52-66), in-
cluding 46% of in-competition time-loss inju-
ries (IC-TLI). Incidences of each championship 
and overall calculation are reported in Table 1.

Characteristics of injuries
The characteristics of injuries are reported 

in Table 2 for location, Table 3 for types, Table 
4 for causes and Table 5 for event group.

 
The thigh was the most frequently injured 

(25%), with posterior thigh (hamstring) involved 
in 47 cases (16% of all injuries), followed by 
lower leg (19%). The most frequent types of 
injury were strains (27%), followed by lacera-
tion (17%), muscle cramps (15%) and contu-
sion (14%). The most common diagnosis was 
hamstring strain (11%). Overuse injuries were 
dominant (36%), followed by non-contact 
trauma (21%).

Discussion

The summary of several international cham-
pionships provides relevant data of injury risk 
among high-level athletes.

 
Injury surveillance system

The injury surveillance system is well ac-
cepted with overall good values of medical 
team participation, athletes’ coverage and re-
sponse form rate. Few data are missing, since 
there are high rates of completeness. We ob-
served an increase in all these scores from the 
European Athletics Championships in 2009 to 
2013, suggesting an improvement in the medi-
cal team participation with the time. Thus, this 
injury surveillance methodology seems to be 
relevant to collect injury data among high-level 
athletes during European Athletics Champi-
onships. It is relevant to continue this injury 
surveillance during future European Athletics 

formation on the circumstances of the injury 
was missing, further research was performed 
(e.g. comparison of date of injury with date of 
competition), injuries that occurred on the day 
of competition were considered as in-compe-
tition injuries6. In the present study, the same 
definitions and calculation of indices were 
used for all championships, which caused 
slightly different numbers of athletes and in-
juries, and incidences compared to previous 
publications7-9.

The calculation of the medical team partici-
pation, the injury report forms response rate, 
the coverage of athletes and the completeness 
of data allow determining the acceptance and 
performance of the injury surveillance system. 
The number of registered athletes (population 
at risk), competing athletes (athletes exposed 
to the competition, including athletes who did 
not start (“DNS”)), and participations (athletes’ 
exposure in competition) were calculated us-
ing a list of athletes registered for each cham-
pionship provided by the EAA and the compe-
tition schedule published on the EAA’s internet 
database (http://www.european-athletics.org). 
The incidences of injury were calculated in ac-
cordance with the IOC approach1 and previous 
athletics studies3-9. Data were analysed and 
presented using frequencies and percentages. 
All data were processed using Excel. Signifi-
cance was accepted at P< 0.05.

Results

Injury surveillance system
On average, 79% of all the registered na-

tional medical teams (54% of all registered 
countries) participated in the injury surveil-
lance projects, covering an average of 86% 
registered athletes, with an average injury re-
port forms response rate of 86%. No athlete 
refused that his/her data were used for sci-
entific research. Completeness of injury data 
averaged 97.2%.

Incidences of injuries
A total of 302 injuries were reported, rep-

resenting an incidence of 68 injuries per 1000 
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main type of injury was strain. Hamstring strain 
was the most important diagnosis (data not 
presented)3-9. The fact that most of injuries in-
volved the lower limb muscles is in agreement 
with the fact that the most events involve the 
lower limbs, and the muscle are the main effec-
tor of performance. Indeed, since lower limbs 
muscles are always involved for performance 
(higher power, higher strength, higher veloc-
ity, higher endurance) in different contraction 
modes (concentric, eccentric, plyometric), they 
are more at risk of injuries. Thus, injury preven-
tion research should be focused on better un-
derstanding the relationships between muscle 
physiology and the biomechanics of perform-
ance, and injury prevention measures should 
be focused on the preparation of muscles. 

Overuse injuries were dominant injury 
causes, although their percentages in the Eu-
ropean Athletics Championships were lower 
than during previous IAAF World Champion-
ships in Athletics (43.5-59.4%)3-5. Moreover, 
about 20% of the injury causes were non-
contact trauma, which is higher than during 
previous IAAF World Championships in Athlet-
ics (12.4-13.2%)3-5. To better understand these 
overuse injuries, the recording of pre-partici-
pation injuries at the beginning of the champi-
onships would seem to be relevant9. Overuse 
injury prevention measures could be: treating 
acute injuries at an early stage, eliminating pe-
riods of overtraining, and improving preventa-
tive strengthening and recovery programs3.

Practical Implications

The aims of athletes, coaches, and medical 
staff are similar: to improve performance and to 
prevent injuries. Injury prevention contributes 
to better performances, and well-conducted 
training contributes to injury prevention. Thus, 
sports science and medical research enquiries  
should be conducted together. The results 
of this study could have an impact in both of 
these areas and help coaches, physicians and 
athletes to practice athletics safely and with 
better performance.

Championships, as a routine, in order to moni-
tor injury incidences and characteristics and 
to evaluate potential changes in these param-
eters with implementation of injury prevention 
measures.

Incidence of injuries
Incidence of injuries during European Ath-

letics Championships was lower overall than 
during the IAAF World Championships in Ath-
letics3-6. This can be explained by the fact that 
i) the European Athletics Championships in-
duce a lower injury risk than the IAAF World 
Championships in Athletics (lower number 
of athletes, fewer days of competition, fewer 
preliminary rounds, fewer disciplines), ii) that 
the performance injury surveillance system 
was lower for two championships - 2010 (out-
doors) and 2011 (indoors), which may lead to 
an underestimation of the injury incidence, iii) 
that 2012 European Athletics Championships 
took place during the same year as the Olym-
pic Games (about one month earlier) and was 
probably a secondary objective for athletes, 
and iv) that injury prevention strategies provide 
by IAAF3 and EAA are becoming effective. In 
football, lower injury risk has also been re-
ported during European Championships com-
pared with the World Cup14.

Incidences were almost similar during out-
door and indoor European Athletics Champi-
onships.

A high number of injuries occurred during 
competition (87%), in comparison with IAAF 
World Championships in Athletics3-6. That 
could be explained by the fact that the Euro-
pean Athletics Championships had a lower 
number of days of competition, suggesting 
that athletes competed more than trained dur-
ing European Championships, or arrived in 
championships for competing only.

Characteristics of injuries
The characteristics of the recorded inju-

ries were in agreement with previous stud-
ies3-9. The main injury location was the thigh, 
following by the lower leg and the knee. The 
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Conclusions

Injury data collection represents the first 
step in systematic injury prevention. Therefore, 
it is fundamental for the sport of athletics to 
continue to conduct injury surveillance stud-
ies in order to determine the magnitude of the 
problems for athletes and the characteristics 
of the main injuries they suffer11. This epide-
miological data will help to determine the di-
rection of future injury prevention research and 
measures.
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Future injury prevention research should be 
focused on better understanding:
•	 the relationships between muscle physiol-

ogy and biomechanics of performance, 
•	 hamstring strains (why is this muscle 

group more at risk in athletes?), 
•	 risk factors and mechanisms of the main 

injuries (hamstring strains, lower leg 
strains, ankle sprains),

•	 overuse injuries (prevalence, characteris-
tics, risk factors…).

This research should be conducted with 
collaboration between medical staff, scien-
tists, coaches and athletes. This will help to 
increase knowledge on the second step of 
the injury prevention sequence and develop 
adapted injury prevention measures. 

Future development of injury prevention 
measures should be focused on:
•	 preparation of muscle for all movements 

and  constraints (eccentric training),
•	 prevention measures against hamstring 

strains (e.g. appropriate treatment and 
rehabilitation of first and/or previous ham-
string strain, and exercises to improve 
muscle hamstring flexibility and to balance 
hamstring/quadriceps strength imbalanc-
es…),

•	 prevention of overuse injuries (early di-
agnosis, treatment and adaptation of the 
training when athlete presents a pain and/
or an injury).

Work to implement new findings in this area 
will require close collaboration between ath-
letes, coaches and medical staff.
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