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ABSTRACT

Objectives

The aim of the study was to compare the injury pattern of U-19 at the highest skill level and
professional senior players in Portugal.

Methods

This prospective cohort study comprised an initial baseline data collection. The exposure
and injury data was registered by medical and technical staff during the 6-month study period.
Fifty-one U-19 players and 62 senior players could be followed over this time.

Results

Comparison of the incidence of youth and senior injuries indicate that there is no significant
difference between both groups (2,34 vs. 3,33 injuries/player 1000hours), however there are
statistically significant difference concerning the locations of injuries. The U-19 players had a
higher incidence of traumatic injuries, whereas the senior players had an higher incidence of
overuse injuries. Significantly more injuries were incurred during matches than training
(p<0,001).

Conclusion

The incidence of injuries in the U19-players of this skill level is similar to the one of the
senior players, so that it is important that they are accompanied by a medical team to
recognize and treat the injuries correctly. The development and implementation of preventive

interventions to reduce injuries and re-injuries should be emphasized at this level, too.
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INTRODUCTION

Soccer is a modality of long tradition in Portugal and it is the most practiced sport in the
whole world. The Federation of International Football Associations (FIFA) has 208 affiliated
associations and over 200 million athletes licensed. On May, the 21st of 2009 federation of
Portugal had 145409 players registered.

Since some years, many epidemiological studies show an increasing importance of injuries
in soccer. Some of these investigate also risk factors and how to reduce the injury incidence.
One of the objectives of such studies is to develop explanation models that serve as ground for
prevention programmes. Most of the publications focus on professional soccer players.
However interests are being directed towards youth. [1-8]

Soccer is associated to a certain risk of injuries, being responsible for 40-60% of all sports
lesions. It is estimated that 3,5% to 10% of physical trauma treated in European hospital are
due to soccer.[9-10]

In general, a professional soccer player has two minor injuries per year and one severe
lesion in three years. The injury incidence of youth players is higher during matches than
training. These values vary between 2,4 and 19,1 injuries/player 1000 hours conforming to the
study and used methodology. It seems that the older the player, the higher the injury risk,
being the risk between 16 and 18 years of age similar to that of senior players. Previous history
of injury increases the probability of injuries.[1,10-11]

Most of the injuries occur at the lower extremities. The knee and ankle are the most injured
joints. The most frequent types of injuries involve the muscles and joints. The hamstring injury
is the most frequent single injury. Injuries are mainly cause by trauma rather than by overuse.
Nine percent up to 34% of all injuries during a season are due to overuse. An important factor
of the injury pattern is the contact, where 12% to 28% are considerate law violation. In 20% to
25% injuries reoccur at the same location and of the same type.[1,11-12]

Adolescents are divided into different categories according to their ages. The category U-19
encloses players between 16 and 18 years. This category plays at different skill levels and the
highest level in Portugal is the “Campeonato Nacional de Juniores A — | DivisGo”. Several
studies contemplate the injury risk of diverse age categories including U-19. In this connection
only few studies are found, that take into account the injury pattern of youth players which
train under virtually professional conditions. Published investigations concerning this level and
describing the situation in Portugal are even scarcer.[12-14]

The aim of this article is to compare the injury pattern of nearly professional U-19 players
to professional senior players in Portugal and provide a basis for further studies in Portugal in

concrete.



MATERIAL AND METHODS

The study design was a prospective cohort study, carried out over the last 6 months of
season 2009/2010. All teams of the “Campeonato Nacional de Juinores A - | Divisdo”, “Liga
Sagres” and “Liga Vitalis” were invited to take part in this study per written contact. Three U-
19 and three senior teams accepted to participate. One team of each category dropped out
during the study period. Thus the sample consists of 51 male U-19 players and 62 male senior
players.

The study design followed the consensus of definitions and data collection procedures in
studies of soccer injuries outlined by FIFA and UEFA.[15-16]

Baseline data (age, height, weight) from each player was collected at the beginning of the
study (Appendix 1). Exposure was registered on a standard form (Appendix 2) by a club
representative differentiating between match and training exposure. All time loss injuries that
occurred during the study period were also registered and characterized on a standard form
(Appendix 3) by the club medical staff.

Written informed consent was obtained from all participating players and the medical staff.
The informed consent of minor U-19 players was signed by their legal representative.

An injury was defined as any physical complaint that results during a soccer match or
training session and results in the impossibility of the player to participate in a complete

training or match (time loss injury).

Statistical analysis
The incidence of injuries was calculated per player per 1000 hours of exposure (including
matches and training sessions). Only players with complete registers were included.
The following statistical methods were used:
- Descriptive: absolute and relative frequencies, means, standard variation deviation,
confidence intervals and ranges;
- Z-test for comparison of incidences between groups;
- T-test for comparisons of means;
- X’-test for comparison of proportions.

The significance level was set at p<0,05.



RESULTS

Sample

There were on average 25 players per team (Range: 21-27).

Table 1: Player characteristics

‘ U-19 Senior Total
No. of players 51 62 113
Age (years)t 18 (0,41) 25(3,62) 20 (4,57)
Height (cm)* 177,5 (6,09) 180 (5,79) 179 (6,13)
Weight (kg)* 70,5 (9,31) 77 (6,20) 74 (7,94)

Mean (standard deviation) — Significance difference: 1 - p<0,001; 1 - p<0,01; * - p<0,05

The teams differ significantly in their age level and anthropometric values (Table 1). This

difference is inherent to the study population because of the different age/skill levels.

Exposure

Altogether 17161 hours of exposure were registered (U-19: 7249,75hours - 769,5 of match
and 6480,5 of training; S: 9911hours - 764,5 of match and 9146,5 of training). Each youth
player played on average 10 matches (IC95%: [4;16]; Range:1-20) and had 103 training
sessions (IC95%: [86;120]; Range:63-105). Each player of the other group participated on
average 8 matches (1C95%: [1-15]; Range:0-20) and 150 training sessions (IC95%: [131;169];
Range:63-159). The U-19 players are statistically significantly more exposed in terms of hours
than the older level. In terms of number of training sessions the professional players have

significantly more sessions. Additional information is shown in Table 2.

Table 2: Exposure characteristics

U-19 Senior
Mean (SD) Mean (SD)
No. of matches/player 10 (6) 8(7)
No. of training sessions/playert 103 (17) 150 (19)
Exposure hours/player¥ 149 (12) 110 (23)
Match hours/player* 12 (9) 8(10)
Training hours/playert 137 (14) 102 (34)

Significance difference: - p<0,001; T - p<0,01; * - p<0,05



Frequency and nature of injuries

During the study period 50 injuries were recorded, 17 (34%) for the U-19 players and 33
(66%) for the senior players. This values correspond to an injury incidence of 2,34 and 3,33
injuries per 1000 hours, respectively. On average one youth player sustained 0,4 injuries

during 5 months and a senior player 0,5 injuries.

Table 3: Comparison of injury characteristics

Head/Face 0 0
Neck/Cervical spine 0 0
Sternum/Ribs/Upper Back 0 1(3)
Abdomen 0 0
Low back/Sacrum/Pelvis 1(6) 1(0,3)
Shoulder/Clavicle 0 1(0,3)
Upper arm 0 0
Elbow 0 0
Forearm 0 0
Wrist 0 0
Hand/Finger/Thumb 0 0
Hip/Groin 1(6) 6 (18)
Thigh 8 (47) 10 (30)
Knee 2(12) 6(18)
Lower leg/Achilles tendon 1(6) 3(9)
Ankle 4(24) 4(12)
Foot/Toe 0 1(0,3)
Total 17 (100) 33 (100)
Type ‘ ‘
Concu_ssion with or without Iloss of 0 0
consciousness

Fracture 0 2 (6)
Other bone injury 0 0
Dislocation/subluxation 0 0
Sprain/ligament injury 3(18) 5(15)
Lesion of meniscus or cartilage 1(6) 2 (6)
Muscle rupture/strain/tear/cramps 8(47) 16 (48)
Tendon injury, rupture, tendinitis, bursitis 1(6) 5 (15)
Haematoma, contusion, bruise 4 (24) 3(9)
Abrasion 0 0
Laceration 0 0
Nerve injury 0 0
Dental injury 0 0
Circumstances ‘ ‘
Overuse 6 (35) 21 (64)
Trauma 11 (65) 12 (36)
Training 10 (59) 16 (49)
Match 7 (41) 17 (51)

~N



Minimal (1-3 days) 2 (12) 2 (6)
Mild (4-7 days) * 0 9 (27)
Moderate (8-28 days) 9 (53) 15 (46)
Severe (>28 days) 6(35) 7 (21)
Career ending 0 0

Significance difference: - p<0,001; T - p<0,01; * - p<0,05

In youth players, 99% of injuries affected the lower extremities and in senior players 97%
(Table 3). The most affect part was the thigh (U:47% and S:30%) in both groups. Muscle
injuries, contusion and ligament injuries were the most frequent types of injuries in the first
group and muscle, tendon and ligament injuries in the second one, in order of diminishing
frequency.

Like the location and type of injuries, the circumstances in which they occur do not differ
significantly between both study groups.

Eighty-eight percent and 67%, respectively, are categorized as moderate to severe. No
career ending injury was observed during this period. Only the mild injuries are significantly

more frequent in senior players (U-19:0% vs. S:27%; p<0,05 ).

Incidence of injuries

As seen before, U-19 players are more exposed than senior players, nevertheless the
incidence of injuries is not higher, in contrast there are some locations (shoulder, knee and
foot), where the incidence is significantly higher for the professional group. Though global
incidence does not differ significantly (U-19:2,34 vs. S:3,33) (Table 4).

The circumstances in which the injuries occur are statistically significantly different
between the two groups. The younger players have significantly more traumatic injuries than
overuse ones (1,52 vs.0,83; p<0,001)and the older ones more overuse injuries (2,12 vs. 1,21;
p<0,001). The injury risk during matches is six times higher than during training for the younger
group and even 12-times higher for the professional group. Both groups have higher injury
incidences during match exposure, nevertheless the incidence is significantly higher for the
senior players during both training as well as match. Ninety percent of the traumatic injuries
were caused by contact in both groups.

Mild injuries are significantly higher incidence for the senior players and severe injuries for
the younger players. However the mean duration of an injury does not differ significantly (11

vs.20 days).



Table 4: Incidences of injuries

Head/Face 0 0
Neck/Cervical spine 0 0
Sternum/Ribs/Upper Backt 0 0,10
Abdomen 0 0
Low back/Sacrum/Pelvis 0,14 0,10
Shoulder/Claviclet 0 0,10
Upper arm 0 0
Elbow 0 0
Forearm 0 0
Wrist 0 0
Hand/Finger/Thumb 0 0
Hip/Groin % 0,14 0,61
Thigh * 1,10 1,01
Knee* 0,28 0,61
Lower leg/Achilles tendon 0,14 0,30
Ankle 0,00 0,40
Foot/Toe % 0,00 0,10
Total 2,34 3,33

CoType

Concussion with or without loss of

consciousness 0 0
Fracture 0 0,20
Other bone injury 0 0
Dislocation/subluxation 0 0
Sprain/ligament injury 0,41 0,50
Lesion of meniscus or cartilage 0,14 0,20
Muscle rupture/strain/tear/cramps 1,10 1,61
.Li:«g:::; ) injury, rupture, tendinitis, 0,14 0,50
Haematoma, contusion, bruise ¥ 0,55 0,30
Abrasion 0 0
Laceration 0 0
Nerve injury 0 0
Dental injury 0 0

Circumstances ‘

Overuse ¥ 0,83 2,12

Traumat 1,52 1,21

Trainingt 1,54 1,75

Match # 9,10 22,24
Minimal (1-3 days) 0,28 0,20

Mild (4-7 days) ¥ 0 0,91

Moderate (8-28 days) 1,24 1,51

Severe (>28 days) 0,83 0,71

Career ending 0 0

Significance difference: - p<0,001; T - p<0,01; * - p<0,05



DISCUSSION

The present study was designed to compare the injury pattern of two different groups of
soccer players with similar performance requirements. A lager sample is needed to obtain
reliable results, since this sample has not the power to be representative for the whole
Portuguese player population of these skill and age levels. Even so it may be helpful to form
new hypotheses.

Differences in anthropometric characteristics reflect the distinct age levels of the two
groups. However studies investigating the effects of these characteristics of the incidence of
injury within a sport have exposed that they are not very important.[1]

The comparison of the obtained data with literature is limited because of the different
study approaches and the lack of studies concerning U-19 players in specific. Especially the
papers published before 2006, date of the publication of the “Consensus Statement on Injury
Definition and Data Collection Procedures in Studies of Football (Soccer)” (Fuller et al 2006),
must be read with carefulness. The calculated parameters may not use the same definitions.
Additionally, many studies are based on data that are not collected by medical professionals,
e.g. technical staff, leading to other bias.[12]

The injury pattern with dominance of the lower extremities and a great part of muscle
injuries, especially of the thigh, illustrated in this study is congruent with the information
found in other literature.[6-7,12]

It is in conformation with other publications, that trauma injury is more frequent than
overuse injury in the U-19 level. The results for the senior level, however, are discordant with
literature, where trauma is more frequent than overuse, in contrast to the inverted relation
found in this study. In a study with Scandinavian professional teams overuse injuries
encountered for 39% of all injuries (2005). Le Gall (2006) observed within French elite youth
players 17% of overuse injuries.[12,17-18]

The high percentage of traumatic injuries that occurred by contact uncover the importance
of strategies to apply for fair play, both at youth level as well as senior level. These
prophylactic actions are more common at professional level but should also get more regular
at other levels. [12]

Globally seen, there are not many differences between the studied groups. Several studies
confirm that the injury pattern of youth players is brought closer to the one of the senior
players by achieving the age group between 16 and 18. Inklaar et al.(1996) compared different
age groups and observed the highest injury incidence in the U-19 level. Also, Hawkins and
Fuller (1999) found a similar epidemiology in three professional senior teams and their U-19
teams.[1,12,19-20]

The calculated injury incidences are a little lower than the results found in other studies at
youth level. At professional level the results are concordant. In a review about soccer injuries

10



in children and adolescents the injury risk is between 2,3 (training) and 14,8 (match) per player
and 1000 hours exposure. Generally the risk is superior during matches than during training
like it is shown in this study. Hagglund et al.(2005) analysed the pattern of professional senior
players in Denmark and Sweden. There the injury incidence was higher than the obtained in
the present study (7,1 and 14,4 vs. 3,33 injuries/player 1000hours).[1,15,21]

The mean duration of the injuries until full rehabilitation is comparable with the obtained
by other data. The distribution of the severity pattern is in accordance, t00.[12]

In summary, globally seen location and type of the injury pattern corresponds to that found
in other investigations. In most of the parameters were no statistically significant differences
between U-19 and senior players. The U-19 players on this level (highest Portuguese skill level)
have similar injury patterns to the professional Portuguese senior players. To maintain future
injuries low it is important that youth players of this performance level have comparable
medical and physiotherapeutic care to the professional levels. The risk of a new injury
increases significantly during the first year after an injury. Therefore special attention should
be paid to the training methods to prevent injuries, especially in youth levels.[1,7,12]

These results should be interpreted with caution due to the relatively small sample size and
short study period. A study with a more powerful sample and contemplating at least one full

soccer season should be made to confirm or withdraw these results.

11
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APPENDICES

Appendix 1

% DADOS DE BASE DOS JOGADORES
F-MARC

] | 7 WSSl Nome da equipa:

Tl th o, of it Gme

[@PORTO

J INSTITUTO DE CIENCIAS BIOMEDICAS ABEL SALAZAR  centro hospitalar
UNIVERS| DADE DO PORTO

do Porto

Codigo do Jo&ador Posicdo | Idade Altura (cm) Peso (kg)

Perna dominante

Informagges sobre lesdo grave prévia
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Appendix 2

REGISTO DE EXPOSICAO PORTO “™°"%k

INSTITUTO DE CIENCIAS BIOMEDICAS ABEL SALAZAR
UNIVERSIDADE DO PORTO

Nome da equipa:

for the Cved of e Greme.

Data Jogo/Treino No. de jogadores participantes Durag¢do (min)




Appendix 3

@@r-mnc REGISTO DA LESAO PORTO centro hospitalar

FIFA s

o 160 ol of s (e

Cédigo do jogador: INSTITUTO DE CIENCIAS BIOMEDICAS ABEL SALAZAR
I — J NIVERSIDADE DO PORTQ

1. Data dalesdo
2. Data de retorno a participa¢do completa
Regiao do corpo lesionada
Cabeca/Face Punho
Pescoco/Coluna cervical Mdo/Dedo/Polegar
Esterno/Costelas/Regido dorsal Anca/Virilha
Abdémen Coxa
Regido lombar/Sacro/Pelve Joelho
Ombro/Clavicula Perna/Tenddo de Aquiles
Braco Tornozelo
Cotovelo Pé/Dedo
Antebrago
4. Localizagdo
Esquerda ‘ | Direita | ‘ Nao aplicavel ‘ |
5. Tipo de lesdo
Concussao com ou sem perda de consciéncia
Fractura
Outra lesdo dssea
Luxacdo/Subluxacao
Entorse/Lesdo ligamentar
Lesdo meniscal ou cartilaginea
Ruptura/estiramento/distensao/caibra muscular
Lesdo tendinosa/Ruptura/Tendinite/Bursite
Hematoma/Contusdo/Equimose
Abrasao
Laceracdo
Lesdo nervosa
Lesdo dentaria
Outro tipo de lesao (especifique p.f.)
6. Diagnostico (Texto ou Codigo Orchard):
7. O jogador teve lesGes prévias do mesmo tipo do mesmo lado (i.e. a lesdao é uma recorréncia)?
sim [] N3o
Se sim, especifique a data de retorno a participacdo completa apos a lesdo prévia:
8. A lesao foi causada por sobreuso ou traumatismo?
Sobreuso |:| Traumatismo
9. Quando ocorreu a lesdo?
Treino I:l Jogo |:|
10. A lesao ocorreu por contacto ou colisao?
N3o I:l Sim, com outro jogador H
Sim, com a bola
Sim, com outro objecto (especifique) |_|
11.

O arbitro considerou a ac¢do que levou a lesao uma violagido da lei?
Nio I:l Sim, livre/penalty Sim, cartdo amarelo Sim, cartdo vermelho I:I

Se sim, a sancdo foi contra o:  Jogador lesionado |:| Adversario |:|
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