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Epidemiologic analysis of injuries in young soccer players

INTRODUCTION
Football (soccer) is the most popular sport in the world, as witnessed 
by both the huge TV audience and more than 260 million people 
actively involved in playing it [1], also encouraged by the health 
benefits obtained by regular recreational practice. In fact, recreation-
al soccer has been demonstrated to have positive effects on cardio-
vascular function, body composition, and neuromuscular fitness [2–5]. 
Moreover, according to the 2016 FIFA report, more than half of the 
38 million players officially registered belong to the youth category 
under 18 years. Although youth soccer seems to be a healthy and 
relatively safe sport [6–8], adolescent players are constantly exposed 
to risks of injury. Indeed, soccer is a contact sport characterised by 
high-intensity activities such as sprints, jumps, and changes of direc-
tion [9] that could raise the players’ predisposition to injury. Further-
more, financial rewards and the signing of a professional contract 
may contribute to increasing the state of stress and anxiety of youth 
players [10].

Trauma in youth athletes could produce various side effects, such 
as dropout  [11], alteration in the talent development process, 
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long-term sequelae [12], and an economic impact on the health care 
system [13]. Therefore, understanding the epidemiological data and 
risk factors underpinning the injury mechanism is crucial. Acquiring 
such awareness requires a complex analysis due to the numerous 
elements which may determine the occurrence of an injury. In the 
sports science literature, many risk factors linked to injuries are 
commonly categorised in extrinsic (e.g. training load, rules, playing 
surface) and intrinsic (e.g. flexibility, strength, age, sex, previous 
injury) factors [14].

Moreover, unlike adults, during biological maturation young ath-
letes experience a time of their life characterised by rapid changes 
in hormonal release, body size, shape, composition [15], and neu-
romuscular control [16]. All these factors make young soccer players 
highly predisposed to the risk of injury. Thus, the analysis of epide-
miological data and injury risk factors of youth soccer players is 
highly needed in order to promote effective prevention strategies. 
Indeed, according to “the sequence of prevention” introduced by Van 
Mechelen et al. [17], before applying preventive measures, it is 
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exclusively focused on descriptive epidemiological data [29, 30]. 
Then, only information about injury incidence and distribution is not 
enough to understand the suitable prevention strategy in young soccer.

Based on our knowledge, to date, there are no systematic litera-
ture reviews that combine epidemiological data with injury risk fac-
tors. Therefore, the purpose of the present review is to summarise 
the evidence related to injury incidence in young soccer players and 
to match it with the risk factors, in order to understand the mechanism 
underlying a higher injury predisposition, promote prevention strate-
gies and minimise lost playing time. The present review is organised 
in two different parts:
–– Part 1: epidemiological data review of the injuries in young soccer 

players.
–– Part 2: analysis of the injury risk factors in young soccer players.

needed to analyse sports injuries (e.g. incidence, severity) and to 
recognise the underlying risk factors. Therefore, the current system-
atic literature review aimed to improve this knowledge, providing 
adequate information to practitioners in order to implement robust 
preventive strategies.

To date, many epidemiological studies have been carried out in 
a young soccer population, although the use of different injury defi-
nitions, age of samples involved, competition level, and length of 
follow-up, makes the interpretation of these results difficult. Among 
the total amount of epidemiological studies, some of these have 
focused on injury incidence, type, anatomical distribution, or sever-
ity [18–22], while others have investigated the risk factors [23–27].

Moreover, several authors have tried to review data on injuries in 
youth soccer players, but some of these studies are dated [28] or 

FIG. 1. PRISMA Flow Chart.
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MATERIALS AND METHODS 
Search strategy
A systematic review of the literature was conducted according to the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) statement [31]. The whole research (composed of two 
parts) aimed at identifying studies concerning injury epidemiological 
data and injury risk factors in youth soccer players. The eligible stud-
ies were searched by two independent researchers consulting the 
following electronic databases: ERIC (Educational Resources Informa-
tion Center), PubMed/NCBI (National Center for Biotechnology In-
formation, U.S. National Library of Medicine), Scopus, SPORTDiscus 
via EBSCOhost and Web of Science (WOS), from inception to Octo-
ber 2019. In each database, the search was performed as fol-
lows: [soccer OR football] AND [youth OR young OR adolescen*] 
AND [injur* OR risk of injury OR impairments].

All the articles were collected using Excel Software (Microsoft 
Excel 2016, Microsoft Corporation, Washington, USA) to manage 
duplicates and screening procedures.

Inclusion and exclusion criteria
The systematic literature review focused on two main topics: injury 
epidemiological data and injury risk factors in youth soccer players; 
thus, the inclusion criteria were general and specific for each topic.

General inclusion criteria: (1) published original data (i.e., ab-
stracts, books, reviews, systematic reviews, and meta-analyses were 
excluded); (2) published in the English language; (3) published in 

a peer-review scientific journal; (4) articles found on the electronic 
database up to the 28th of February 2021. Finally, to allow the 
identification of relevant papers not found during the electronic search, 
the snowballing technique was applied.

Inclusion criteria for injury epidemiological data: (1) samples of 
young male and female soccer players (7–18 years old); (2) articles 
which collected at least one outcome related to injury epidemio-
logical data: injury incidence, injury type, severity, re-injury, ana-
tomical location (3) prospective or retrospective studies.

Inclusion criteria for injury risk factors: (1) samples of young male 
and female soccer players (5–18 years old); (2) articles that analysed 
risk factors connected to the onset of injury (3) articles identifying 
injury predisposition factors (4) prospective, retrospective, cross-
sectional studies, randomised control trials (RCT).

Exclusion criteria are presented in Figure 1.

Study selection process
Electronic database searching was initially performed by one re-
viewer (MM). Then, removal of duplicates was done by two review-
ers (MM and AT). After this step, considering the high amounts of 
articles identified, a preliminary title screening was conducted, and 
the selected articles were subjected to abstract screening according 
to the inclusion criteria previously mentioned.

The full text of the articles identified for eligibility were analysed 
by three reviewers (AT, MG, MM) for the two main topics: injury 
epidemiological data and injury risk factors. Thus, the included 

TABLE 1. General information of studies selected.

REFERENCES STUDY DESIGN(QUALITY SCORE) P1 P2 P3 P4 P5 P6 COUNTRY DURATION OF 
DATACOLLECTION

LEVEL OF 
YOUNGPLAYERS SEX OF PLAYERS

Andreasen et al. [55] Prospective injury report (2) 1 0 0 1 0 0 Denmark 5-day tournament Non-elite Male/Female
Aoki et al. [26] Prospective cohort study (4) 1 1 0 1 0 1 Japan 1 season Non-elite Male
Bacon and Mauger [80] Prospective cohort study (5) 1 0 1 1 1 1 UK 2 seasons Elite Male
Bianco et al. [67] Prospective cohort study (6) 1 1 1 1 1 1 Italy 1 season Elite Male
Blazkiewicz et al. [38] Retrospective, cross sectional study(3) 0 1 0 1 0 1 Poland Not available Non-elite Male
Bowen et al. [23] Prospective cohort study (6) 1 1 1 1 1 1 UK 2 seasons Elite Male
Brink et al. [8] Prospective cohort study (5) 1 1 0 1 1 1 The Netherlands 2 seasons Elite Male
Brito et al. [22] Prospective cohort study (4) 1 1 0 1 0 1 Portugal 1 season Non-elite Male
Brito et al. [46] Prospective cohort study (5) 1 1 1 1 1 0 Portugal Preseason (6 weeks) Sub-elite Male
Bult et al. [27] Prospective cohort study (6) 1 1 1 1 1 1 The Netherland 3 seasons Elite Male
Cezarino et al. [64] Prospective cohort study (6) 1 1 1 1 1 1 Brazil 1 season Elite Male
Clausen et al. [87] Prospective cohort study (4) 1 1 0 1 0 1 Denmark 1 season Non-elite Female
Cloke et al. [95] Prospective cohort study (5) 1 1 0 1 1 1 UK 6 seasons Elite Male
Cloke et al. [37] Prospective cohort study (5) 1 1 0 1 1 1 UK 3 seasons Elite Male
De Ridder et al. [74] Prospective cohort study (5) 1 1 0 1 1 1 Belgium 3 seasons Elite Male
Deehan et al. [18] Prospective cohort study (5) 1 1 0 1 1 1 UK 5 seasons Elite Male
Del Coso et al. [45] Retrospective cohort study (3) 0 1 0 1 0 1 Spain 1 season Non-elite/National Female
Elias [35] Prospective injury report (4) 1 1 0 1 0 1 USA 10 years (tournament) Non-elite Male/Female
Emery & Meeuwisse [84] Prospective cohort study (3) 1 1 0 1 0 0 Canada 20 weeks Non-elite Male/Female
Emery et al. [72] Prospective cohort study (4) 1 1 1 1 0 0 Canada 13 weeks Non-elite Male/Female
Ergun et al. [43] Prospective cohort study (6) 1 1 1 1 1 1 Turkey 3 seasons Elite Male
Frisch et al. [70] Prospective cohort study (5) 1 1 1 1 0 1 Luxemburg 1 season Non-elite Male
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REFERENCES STUDY DESIGN(QUALITY SCORE) P1 P2 P3 P4 P5 P6 COUNTRY DURATION OF 
DATACOLLECTION

LEVEL OF 
YOUNGPLAYERS SEX OF PLAYERS

Froholdt et al. [78] Prospective cohort study (5) 1 1 1 1 0 1 Norway 1 season Non-elite Male/Female
Hägglund & Waldén [82] Prospective cohort study (4) 1 1 0 1 0 1 Sweden 1 season Non-elite Female

Herdy et al. [52]
Descriptive cross-sectional and 

correlationalstudy (4)
0 1 0 1 1 1 Brazil 11 months Elite Male

Hoff & Martin [79] Retrospective survey (3) 0 1 0 1 0 1 USA Not available Non-elite Male/Female
Jacobs & Van Den 
Berg [53]

Retrospective cohort study (4) 0 0 1 1 1 1 Africa Not available Elite Male

Johnson et al. [77] Prospective cohort study (4) 1 0 0 1 1 1 UK 6 season Elite Male
Johnson et al. [73] Prospective cohort study (5) 1 1 0 1 1 1 UK 2 season Elite Male
Kakavelakis et al. [56] Prospective cohort study (5) 1 1 1 1 0 1 Greece 1 season Non-elite Male
Kemper et al. [69] Prospective cohort study (5) 1 1 0 1 1 1 The Netherland 1 season Elite/Non-elite Male
Khodaee et al. [51] Descriptive epidemiological study (4) 1 1 0 1 0 1 USA 9 seasons Non-elite Male/Female
Kofotolis [68] Prospective cohort study (4) 1 1 0 1 0 1 Greece 1 season Non-elite Male
Kolstrup et al. [7] Prospective cohort study (5) 1 1 0 1 1 1 Denmark 3 seasons Elite Male/Female
Kucera et al. [76] Prospective cohort study (4) 1 1 0 1 0 1 USA 4 seasons Non-elite Male/Female
Kuzuhara et al. [21] Prospective cohort study (4) 1 1 0 1 0 1 Japan 1 season Non-elite Male
Le Gall et al. [42] Prospective cohort study (6) 1 1 1 1 1 1 France 10 seasons Elite Male
Le Gall et al. [71] Prospective cohort study (6) 1 1 1 1 1 1 France 10 seasons Elite Male
Light et al. [63] Prospective cohort study (6) 1 1 1 1 1 1 UK 4 seasons Elite Male
Lislevand et al. [49] Prospective cohort study (3) 1 1 0 1 0 0 Norway 2-day tournament Non-elite Female
Maehlum et al. [41] Prospective cohort study (2) 1 0 0 1 0 0 Norway 6-day tournament Non-elite Male/Female
Materne et al. [62] Prospective cohort study (6) 1 1 1 1 1 1 Qatar 4 seasons Elite Male
Materne et al. [97] Prospective cohort study (6) 1 1 1 1 1 1 Qatar 4 seasons Elite Male
McCarroll et al. [54] Prospective cohort study (2) 1 0 0 1 0 0 USA 4 months Non-elite Male/Female
Nagle et al. [92] Prospective cohort study (5) 1 1 1 1 0 1 USA 8 seasons Non-elite Male/Female
Namazi et al. [91] Prospective cohort study (5) 1 1 0 1 1 1 Iran 1 season Elite Male
Nilsson et al. [48] Prospective cohort study (6) 1 1 1 1 1 1 Sweden 2 seasons Elite Male
Nogueira et al. [44] Prospective cohort study (5) 1 1 1 1 0 1 Portugal 6 months Non-elite Male
O’Kane et al. [88] Prospective cohort study (5) 1 1 0 1 1 1 USA 2 seasons Elite Female
O’Kane et al. [116] Prospective cohort study (5) 1 1 0 1 1 1 USA 2 seasons Elite Female
O’Kane et al. [85] Prospective cohort study (5) 1 1 0 1 1 1 USA 2 seasons Elite Female
Olumide & Ajide [19] Prospective cohort study (4) 1 1 1 1 0 0 Nigeria 3-day tournament Non-elite Male
Price et al. [96] Prospective cohort study (5) 1 1 1 1 0 1 UK 2 seasons Non-elite Male
Raya-González et al.[66] Prospective cohort study (6) 1 1 1 1 1 1 Spain 4 seasons Elite Male
Raya-González et al.[50] Prospective cohort study (6) 1 1 1 1 1 1 Spain 1 season Elite Male
Raya-González et al.[25] Prospective cohort study (5) 1 1 0 1 1 1 Spain 1 season Elite Male
Read et al. [36] Prospective cohort study (6) 1 1 1 1 1 1 UK 1 season Elite Male
Renshaw & Goodwin [47] Prospective cohort study (6) 1 1 1 1 1 1 UK 1 season Elite Male
Rosenbaum et al.[93] Prospective cohort study (3) 1 1 0 1 0 0 USA 2-day tournament Non-elite Male/Female

Rössler et al.[59] Prospective cohort study (5) 1 1 1 1 0 1
Czech Republic 
and Switzerland

2 seasons Non-elite Male/Female

Rossler et al. [83] Prospective cohort study (5) 1 1 1 1 0 1
Czech Republic 
and Switzerland

2 seasons Non-elite Male/Female

Schiff et al. [58] Prospective cohort study (4) 1 1 0 1 0 1 USA 1 season Non-elite Female
Schiff [57] Cross-sectional survey (3) 0 1 0 1 0 1 USA Not available Non-elite Female
Schmidt-Olsen et al. [20] Prospective cohort study (5) 1 1 0 1 1 1 Denmark 1 season Elite Male
Sieland et al. [94] Prospective cohort study (6) 1 1 1 1 1 1 Germany 2 seasons Elite Male
Sokka et al. [65] Prospective cohort study (4) 1 1 1 1 0 0 Finland 20 weeks Non-elite Male/Female
Soligard et al. [24] Prospective cohort study (4) 1 1 0 1 0 1 Norway 1 season Non-elite Female
Steffen et al. [86] Prospective cohort study (4) 1 1 0 1 0 1 Norway 1 season Non-elite Female
Sullivan et al. [40] Prospective cohort study (4) 1 1 0 1 0 1 USA Not available Non-elite Male/Female 
Timpka et al. [12] Prospective cohort study (4) 1 1 0 1 0 1 Sweden 1 season Non-elite Male
Tourny et al. [39] Prospective cohort study (4) 1 0 0 1 1 1 France 3 seasons Elite Male
Van der Sluis et al. [89] Prospective cohort study (5) 1 1 0 1 1 1 The Netherlands 3 seasons Elite Male
Van der Sluis et al. [75] Prospective cohort study (5) 1 1 0 1 1 1 The Netherland 3 seasons Elite Male
Volpi et al. [60] Prospective cohort study (5) 1 1 0 1 1 1 Italy 4 years Elite Male
Watson et al. [81] Prospective cohort study (3) 1 1 0 1 0 0 USA 20 weeks Non-elite Female
Watson et al. [90] Prospective cohort study (3) 1 1 0 1 0 0 USA 20 weeks Non-elite Female
Wik et al. [61] Prospective cohort study (6) 1 1 1 1 1 1 Qatar 4 seasons Elite Male

TABLE 1. Continue.
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articles were organised separately according to the area of interest 
and subjected to a data extraction process conducted by two review-
ers (AT, MM).

Article quality assessment
As highlighted in a previous systematic review [32], Delphi [33] 
or PEDro (Physiotherapy Evidence Database) [34] scales, which 
are commonly used to assess article quality, present criteria that 
are not relevant for specific studies, as in the current review. Fol-
lowing the same procedure reported by Hume et al. [32], two 
authors (MM, AT) independently assessed each article reported in 
the current review using a 6-item custom methodological quality 
assessment scale. The six items were (P1) study design (0 = ret-
rospective cohort study, 1 = prospective cohort study); (P2) in-
jury definition (0 = not reported, 1 = reported); (P3) injury sever-
ity (0 = not reported, 1 = reported); (P4) sample size (0 = less 
than 20 subjects recruited, 1 = more than 20 subjects recruited); 
(P5) participants’ level (0 = non-elite, 1 = elite/sub-elite); (P6) 
follow-up period (0 = less than six months, 1 = more than six 
months). The evaluation process together with the final quality 
score are presented in Table 1. The quality score calculated was 
not considered as an exclusion criterion.

RESULTS 
Search results
The articles’ selection process is illustrated in the Prisma Flow Chart 
(Figure1). A total of 110 articles were included in the present sys-
tematic literature review in accordance with inclusion and exclusion 
criteria. Of the 110 articles included, thirty-nine reported only epi-
demiological data [7, 12, 18–22, 35–66] and thirty-seven combined 
epidemiological data and injury risk factors [8, 23–27, 67–97]. The 
remaining articles, reporting only injury risk factors, are discussed in 
the second part of the current systematic review.

The main findings extracted about epidemiological data and pre-
sented in this part 1 have been organised based on the following 
parameters: injury incidence, injury severity and re-injury, injury 
types, injury mechanisms, and anatomical location. General informa-
tion of the studies, including the article quality assessment score, is 
presented in Table 1.

Epidemiological data
Injury definition and collection process
The studies included in the review were characterised by different 
injury definitions. Thirty-six articles were based on Fuller et al.’s [98] 
consensus statement published in 2006 [7, 8, 12, 19, 22–24,  
26, 27, 43–49, 58, 59, 61–65, 67, 69, 75, 78, 82, 86–91, 93, 97]. 
Regarding the time loss from soccer activity, eight studies used more 
than 48 h [18, 36, 37, 42, 71, 74, 95, 96], four studies up to 
24 h [51, 56, 57, 92] and only one study used a period of four 
weeks [96]. Three studies followed Hägglund et al.’s [99] indica-
tions [25, 50, 66]. Ten studies defined overall injury as inability to 

take part in training or competition [21, 38, 40, 68, 70, 72, 73, 
76, 79, 84]. Two articles used an acute or overuse definition [85, 90]. 
The remaining studies did not report [39, 41, 53–55, 77, 80] or 
used a different injury definition [35, 52].

Moreover, different injury collection strategies were adopted. Most 
of the studies relied on physiotherapists/medical staff [7, 8, 18, 22, 
23, 25, 27, 35–37, 39, 41–49, 52, 55, 60–64, 67–69, 71–75, 
78, 80, 82, 89, 91, 93–97, 100]; others, instead, relied on the 
coaching staff [12, 21, 22, 24, 26, 40, 44, 50, 54, 58, 59, 66, 
86, 87, 92, 93], the research team [19, 70, 90] or a self-reported 
questionnaire/web system/phone interview [38, 51, 53, 56, 57, 65, 
76, 79, 83–85, 88, 90]. Two studies did not report any informa-
tion [20, 77].

Injury incidence
The injury incidences reported below were calculated as the ratio 
between the number of injuries and hours of playing exposure per 
1000 h. In total, f﻿ifty-five articles [7, 8, 12, 18–23, 25–27, 35–37, 
39–44, 46–48, 50–53, 56, 61, 63–78, 80, 83, 84, 89, 91–95] 
reported injury incidence in young male soccer players. The authors 
identified an overall injury incidence per 1000 h ranging from 
0.51 [40] to 18.4 [43]. Specifically, the injury incidence ranged from 
2.84 [8] to 47.7 [43] during matches and from 0.9 [22] to 11.14 [8] 
during training. Three studies, rather than injury incidence, reported 
injury prevalence, as shown in Table 2 [18, 47, 53]. Moreover, the 
injury incidence according to chronological age is also reported in 
Table 2.

Four studies [71, 73, 75, 77] reported injury incidence according 
to players’ biological age and three [27, 73, 89] according to peak 
height velocity (PHV). Instead, one study adopted the Khamis-Roche 
equation [63]. Five studies [7, 19, 35, 41, 93] recorded injury in-
cidence during tournaments with an injury rate ranging from 7.26 [93] 
to 113.6 [19].

In the articles reporting female injuries [7, 24, 35, 40, 41, 45, 
49, 51, 57, 65, 72, 76, 78, 82, 85, 87, 90, 92, 93] the overall 
injury incidence ranged between 1.1 [40] and 7.20 [65]. During 
training the value varied from 0.74 [92] to 3.47 [65], whereas dur-
ing matches it varied from 2.88 [92] to 30.59 [65]. Four stud-
ies [7, 35, 41, 49] recorded injury data during a female tournament.

Injury incidence for specific cases (e.g. ankle injuries, non-contact 
injuries, traumatic injuries) is presented in Table 2.

Injury incidence according to participants’ level
Epidemiological information was also extracted and discussed ac-
cording to participants’ level. In elite young male soccer players, an 
overall injury incidence ranging from 1.23 [50] to 12.1 [23] was 
reported. In non-elite young male soccer players, the range was from 
0.51 [40] to 10.4 [70]. Specifically, a training injury rate from 
0.72 [50] to 11.14 [8] in elite young soccer players, and from 
0.58 [92] to 7.1 [70] in non-elite young soccer players were identi-
fied. Concerning match injury rate, the range was from 2.84 [67] to 
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TABLE 2. Injury incidence summary in young soccer players.

References Category
(participation level) Maturity Number of 

players
Number of 

Injuries

Average Injury  
per player 

(player/n injury)

Injury incidence per 1000 h (prevalence %)

Training Matches Tournament Overall

Male
Elias [35] U12-U19 (Non-elite) 89500 2353 13.39

U12 298 11.22
U14 606 11.81
U16 789 16.05

Wik et al. [61] U13-U18 (Elite)
U13
U14

U15 U16
U17
U18

591
102
106
117
102
92
72

1111
133
164
194
215
234
171

1.9 8.2
6.0
6.3
7.4
8.8
11.0
13.2

32.0
21.2
23.4
27.8
35.9
43.8
40.0

12.0
7.8
8.5
10.9
13.7
17.0
18.6

U19 625 13.46
Light et al. [63] U9-U21 (Elite) 190 603 2.4

U9 1.8
U10 2
U11 0.7
U12 1.1
U13 3
U14 2.9
U15 2.5
U16 2.3
U18 2.9
U21 4.8

Materne et al. [97] U13-U19 454 1565 736 (47.1%) 829 (52.9%)
Mature 94 395 209 (52.9%) 186 (47.1%)

Early maturers 192 692 300 (43.4%) 392 (56.6%)
Normal maturers 158 446 205 (46%) 241 (54%)

Late maturers 10 32 22 (68.8%) 10 (31.3%)
Bianco et al. [67] U13-U20 (Elite) 80 107 1.15 2.84 1.28

U13-U16 54 72 1.16 2.20 1.22
U17-U20 23 35 1.13 4.30 1.40

Bowen et al. [23] U18-U21 (Elite) 32 138 7.9 33.5 12.1
Deehan et al. [18] U9-U19 (Elite) 210 685 0.6 334 (49%) 351 (41%)
Read et al. [36] U11-U18 (Elite) 609 804 1.32

U11 83 53 0.64
U12 88 96 1.09
U13 83 102 1.23
U14 90 97 1.08
U15 71 111 1.56
U16 86 116 1.35
U18 107 229 2.14

Cloke et al. [37] a U9-U18 (Elite) 419 56 0.077 0.862 0.342
Cezarino et al. [64] U11-U20 (Elite) 228 187 1.41 8.17 1.86

U11 23 2 0.22 2.72 0.41
U12 22 8 2.05 NA 1.80
U13 25 6 0.40 5.47 0.74
U14 28 21 1.37 9.09 1.64
U15 28 12 0.81 2.65 0.91
U16 25 27 2.05 4.58 2.18
U17 28 46 2.28 13.66 3.05
U18 16 18 1.42 8.08 1.74
U20 33 47 1.32 22.48 2.46

Sokka et al. [65] U9-U14 (Non-elute) 567 321 3.63 24.67 6.29
Kofotolis et al.[68] a U9-U15 (Non-elite) 677 38 0.38
Kemper et al. [69] U12-U19 (Elite/Non-elite) 101 134 3.3 18.2 5.9
Frisch et al. [70] U15-U19 (Non-elite) 67 163 7.1 23.5 10.4
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TABLE 2. Continue.

References Category
(participation level) Maturity Number of 

players
Number of 

Injuries

Average Injury  
per player 

(player/n injury)

Injury incidence per 1000 h (prevalence %)

Training Matches Tournament Overall

Le Gall et al. [71] U14 (Elite) 233 588 2.5 4.7 11.8 5.6
Early maturers 57 146 2.6 4.5 13.2 5.7

Normal maturers 148 384 2.6 4.8 12.3 5.8
Late maturers 28 58 2.1 4.3 6.5 4.6

Timpka et al. [12] U14-U17 44 2.4
U14 (Non-elite) 9 1.7
U15 (Non-elite) 0 0

U15 (elite) 16 6.8
U16 (Non-elite) 4 1.5

U16 (Elite) 9 2.8
U17 (Elite) 6 1.9

Błażkiewicz et al. [38] b U12-U18 (Non-elite) 33 52 6.48
Raya-González et al. [25] c U19 (Elite) 22 27 3.87 14.35 5.11
Tourny et al. [39] U12-U20 (Elite) 412 596

U12 38 1.0 9.4 1.5
U13 53 2.2 16.5 2.8
U14 57 2.3 28.7 4.1
U15 51 2.8 36.7 5.0
U16 52 2.2 29.4 3.7
U17 52 3.6 24.1 4.8
U19 51 2.8 30.3 4.4
U20 58 3.8 42.2 5.7

Sullivan et al. [40] U8-U19 (Non-elite) 931 19 0.51
Emery et al. [72] U14-U18 (Non-elite) 317 39 5.55

U14 16 7.88
U16 16 5.68
U18 7 3.22

Maehlum et al. [41] U12-U18 (Non-elite) 266 9.9
U12 9.3
U13 9.1
U16 11.2
U18 8.6

Johnson et al. [73] U11-U16 (Elite) 76 88 15.8
U11 24 6 7.3
U12 21 12 13.4
U13 22 16 17.1
U14 15 23 22.2
U15 16 20 16.0
U16 14 11 17.0

Pre-PHV 11.5
Circa-PHV 24.5
Post-PHV 16.4

Early maturers Not reported
Normal maturers 18.5

Late maturers 6.4
De Ridder et al. [74] U11-U17 (Elite) 133 68 2.0
Olumide & Ajide [19] U11-U19 (Non-elite) 90 15 113.6
Le Gall et al. [42] U14-U16 (Elite) 660 1152 2.2 3.9 11.2 4.8

U14 240 420 2.2 4.1 9.5 4.9
U15 220 361 2.1 3.7 10.4 4.6
U16 200 371 2.3 3.8 14.2 5.2

Aoki et al. [26] U14-U16 (Non-elite) 301 425 4.04
Schmidt-Olsen et al. [20] U13 (Elite) 247 137 0.55 3.4

U15 112 67 0.60 3.8
U17 137 108 0.79 4.0

Kolstrup et al. [7] U12-U19 (Elite) 32380 1091 13.1
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References Category
(participation level) Maturity Number of 

players
Number of 

Injuries

Average Injury  
per player 

(player/n injury)

Injury incidence per 1000 h (prevalence %)

Training Matches Tournament Overall

Ergün et al. [43] U17-U19 (Elite) 24 44 10.5 47.7 18.4
U17 24 25 14.9 35.9 19.4
U18 24 5 7.6 45.5 15.2
U19 24 14 4.8 74.1 18.1

Kuzuhara et al. [21] U10-U12 (Non-elite) 89 29 1.49 6.43 2.59
Nogueira et al. [44] U17-U19 (Non-elite) 529 248 2.06 14.22 3.87

U17 290 138 2.14 12.60 3.74
U19 239 110 1.97 16.01 4.02

Brito et al. [22] U13-U19 (Non-elite) 674 199 0.9 4.7 1.2
U13 179 0.5 2.0 0.6
U15 169 0.7 6.1 1.1
U17 165 1.1 3.7 1.4
U19 161 1.2 7.1 1.7

Brito et al. [46] d  U13-U19 (Sub-elite) 912 53 1.8 6.8 2.5
U13 2.0 1.9 1.9
U15 2.3 6.3 2.7
U17 1.4 11.0 2.8
U19 1.7 7.2 2.4

Kucera et al. [76] U12-U18 (Non-elite) 928 467 4.3
Renshaw & Goodwin [47] U9-U18 (Elite) 181 127 64 (50%) 41 (32%)
Nilsson et al. [48] U15-U19 (Elite) 43 61 0.7 5.6 15.5 6.8
Bult et al. [27] U12-U19 (Elite) 170 620 2.0 8.34

U12 17 1.2 5.86
U13 50 1.0 5.12
U14 54 1.6 7.41
U15 54 2.6 12.44
U16 53 2.1 8.65
U17 38 3.1 10.12
U19 43 2.2 6.90

Pre-PHV 6.99
Circa-PHV 9.56
Post-PHV 8.66

Johnson et al. [77] U9-U16 (Elite) 292 476 1.44 10.5 2.23
Early Maturers 1.8

Normal Maturers 1.5
Late Maturers 1.4

Froholdt et al. [78] e U6-U16 (Non-elite) 1260 115 0.5 5.4 2.2
U6-U12 870 44 1.3
U13-U16 390 71 2.1

Brink et al. [8] U15-U18 (Elite) 53 320 11.14 37.55
Raya-González et al. [50] f U14-U19 (Elite) 118 38 0.72 5.63 1.23

U14 39 8 0.51 4.14 0.91
U16 39 12 0.48 7.13 1.28
U19 40 18 1.04 5.05 1.41

Raya-González et al. [66] U14-U19 (Elite) 309 464 2.10 10.16 2.93
U14 84 1.95 6.01 2.39
U16 111 1.88 9.12 2.75
U19 142 2.07 11.01 2.86

Khodaee et al. [51] U14-U18 (Non-elite) 2912 1.04 3.68 1.83
Herdy et al. [52] U11-U20 (Elite)  143 200 1.40

U11 30 12 0.40
U13 34 15 0.44
U15 23 46 2.00
U17 24 66 2.75
U20 32 61 1.91

Bacon & Mauger [80] U18-U21 (Elite) 41 85 3.72 5.84
Jacobs & Van den Berg [53] U14-U18 (Elite) 169 544 297 (55%) 247 (45%)

TABLE 2. Continue.
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TABLE 2. Continue.

References Category
(participation level) Maturity Number of 

players
Number of 

Injuries

Average Injury  
per player 

(player/n injury)

Injury incidence per 1000 h (prevalence %)

Training Matches Tournament Overall

Rössler et al. [83] h U8-U12 (Non-elite) 6038 417 0.61 4.57
Emery & Meeuwisse [84] 317 113 5.18
Kakavelakis et al. [56] U12-U15 (Non-elite) 287 209 3.3 5.6 4.0
Rössler et al. [59] h U8-U12 (Non-elite) 6038 417 0.61 4.57 1.05

U8 1770 56 0.30 2.49 0.51
U10 2247 115 0.41 3.59 0.77
U12 2021 246 1.07 6.14 1.78

Van der Sluis et al. [89] (Elite) Pre-PHV 2.57 12.49
Circa-PHV 4.19 20.50
Post-PHV 3.84 23.08

Namazi et al. [91] U18-U21 (Elite) 73 22 2.1
Cloke et al. [95] a U9-U16 (Elite) 14776 2563 1344 (52.4%) 1121 (43.7%)
Nagle et al. [92] U14-U18 (Non-elite) 2110 0.58 1.80 0.95
Rosenbaum et al. [93] U10-U15 (Non-elite) 26 7.26

Female
Elias [35] U12-U19 (Non-elite) 89500 1387 14.78

U12 191 12.64
U14 439 16.92
U16 511 17.68
U19 246 10.64

Soligard et al. [24] U16 (Non-elite) 202 259 89 (35.5%) 167 (64.5%)
Sullivan et al. [40] U8-U19 (Non-elite) 341 15 1.1
Emery et al. [72] U14-U18 (Non-elite)  317 39 5.62

U14 20 7.92
U16 14 5.74
U18 5 2.53

Maehlum et al. [41] U14-U18 (Non-elite) 145 17.6
U14 13.0
U16 20.5
U18 15.9

Kolstrup et al. [7] U12-U19 (Elite) 13226 740 20.3
Del Coso et al. [45] U18 (Elite/Non-elite) 12540 904 0.072
Kucera et al. [76] U12-U18 (Non-elite) 555 320 5.3
Lislevand et al. [49] U13-O16 (Non-elite) 938 123 93.3

U13 433 50 116.0
U16 213 47 116.6
O16 292 26 53.7

Froholdt et al. [78] e U6-U16 (Non-elite) 619 38 0.4 4.6 2.0
U6-U12 350 11 1.0
U13-U16 269 27 1.6

Khodaee et al. [51] U14-U18 (Non-elite) 3242 1.07 5.25 2.33
Watson et al. [81] U13-U18 (Non-elite) 54 28 5.3
Hägglund & Waldén [82] g U14-U18 (Non-elite) 4556 96 0.074 1.09 0.35
O’Kane et al. [85] i U12-U15 (Elite) 351 83 1.9
Clausen et al. [87] g U15-U18 (Non-elite) 380 34 1.8
Schiff [57] U11-U14 (Non-elite) 103 44 1.0 6.1 2.2
Nagle et al. [92] U14-U18 (Non-elite) 2639 0.74 2.88 1.39
Rosenbaum et al. [93] U11-U18 (Non-elite) 42 7.55
Sokka et al. [65] U9-U14 (Non-elite) 163 89 3.47 30.59 7.20

Note: Prevalence was reported in parenthesis (%) preceded by the absolute number
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reported a mean between 7 days [43] and 22 days [23]. Six stud-
ies [27, 42, 44, 48, 62, 66] classified minimal (slight) the injuries 
requiring 1–3 days of recovery. The authors reported a range from 
7% [48] to 36% [62] of total injuries. Two studies [43, 70], instead, 
used 0–3 days as limit, and recorded a prevalence of 47% and 70%, 
respectively.

Nine studies [24, 36, 42–44, 48, 62, 66, 70] reported minor 
(mild) injuries requiring 4–7 days of recovery and involved 11% [43] 
to 29% [42] of the players. Five studies [39, 47, 56, 80, 92] in-
cluded injuries with a range 0–7 days; the percentage reported was 
from 7% [47] to 43% [92]. Nine studies [27, 43, 44, 47, 48, 56, 
62, 66, 70] classified moderate injuries as needing 8–28 days of 
recovery. The injuries ranged between 16% [43] and 67% [47]. Two 
studies [36, 42] based on 1–4 weeks classification, reported 43% 

47.7 [43] in elite young soccer players, and from 1.8 [92] to 
23.5 [70] in non-elite young soccer players.

By contrast, in non-elite young female soccer players, the overall 
injury incidence ranged from 0.35 [82] to 17.6 [41]. However, it is 
necessary to emphasise that the overall injury incidence of 0.35 re-
fers only to knee injuries. Only one study [85] reported the overall 
injury incidence (1.9) in elite young female soccer players, and also 
in this case the value reported is limited to overuse injuries.

Severity and re-injury
Twenty-four studies [19, 23, 27, 36, 42–44, 46–48, 50, 53, 56, 
59, 65–67, 70–72, 78, 80, 92, 96] reported injury severity in young 
male soccer players. Nine studies [23, 27, 36, 42–44, 67, 70, 71] 
recorded the average number of days lost per player. The authors 

TABLE 3. Injury severity summary in young soccer players. The different lengths of absence employed in the studies were reported.

References Average n° days 
lost per player

Minimal
Slight N° days Minor

Mild N° days Moderate N° days Sever
Major N° Days Re-injury

Male
Bianco et al. [67] 14 44 [0.53] 1–6 days 52 [0.62] 7–30 days 11 [0.13]  > 30 days 5 (4,67%)
Bowen et al. [23] 22.1 33 [2.9] 1–3 days 33 [2.9] 4–7 days 45 [3.9] 1–4 weeks 27 [2.4]  > 4 weeks
Read et al. [36] 21.9 118 (14.7%) 2–3 days 164 (20.4%) 4–7 days 345 (42.9%) 1–4 weeks 177 (22%)  > 4 weeks
Materne et al.[62] 476 (36%) 1–3 days 246 (18.6%) 4–7 days 377 (28.5%) 8–28 days 233 (16.9%)  > 28 days
Sokka et al. [65] 166 (51%) 0–3 days 61 (19%) 4–7 days 81 (24%) 8–28 days 24 (6%)  > 28 days
Frisch et al. [70] 21.4 77 (47.3%) 0–3 days 43 (26.4%) 4–7 days 32 (19.6%) 8–28 days 11 (6.7%)  > 28 days 29 (18%)
Le Gall et al. [71] 17.4 153 [1.5] 1–3 days 194 [1.9] 4–7 days 182 [1.7] 1–4 weeks 59 [0.6]  > 4 weeks 18 (3.1%)
Tourny et al. [39] 147 (24,3%)  < 7 days 300 (49.5%) 7–28 days 159 (26.3%)  > 28 days
Emery et al. [72] 20 [2.85]  < 1 day 10 [1.42] 2–7 days 5 [0.71] 8–14 days 4 [0.57]  > 14 days
Olumide & Ajide [19] j 10 (83.3%) 0–3 days 2 (16.7%) 4–7 days 8–28 days  > 28 days
Le Gall et al. [42] 15 357 (31.0%) 1–3 days 337 (29.3%) 4–7 days 344 (29.9%) 1–4 weeks 114 (9.9%)  > 4 weeks 35 (3%)
Ergün et al. [43] 7.24 31 (70.4%) 0–3 days 5 (11.4%) 4–7 days 7 (15.9%) 8–28 days 1 (2.3%)  > 28 days 11 (25%)
Nogueira et al. [44] 18.6 33 (13.3%) 1–3 days 57 (22.9%) 4–7 days 107 (43.1%) 8–28 days 51 (20.6%)  > 28 days 36 (14.5%)
Brito et al. [46] d 18 (34%) 1–3 days 6 (11%) 4–7 days 21 (40%) 8–28 days 8 (15%)  > 28 days
Renshaw & Goodwin [47] 9 (7%) 0–7 days 85 (67%) 8–28 days 33 (26%)  > 28 days
Nilsson et al. [48] 4 (7%) 1–3 days 13 (21%) 4–7 days 25 (41%) 8–28 days 19 (31%)  > 28 days
Bult et al. [27] 16.8 201 (32.4%) 1–3 days 116 (18.7%) 4–7 days 208 (33.6%) 8–28 days 95 (15.3%)  > 28 days
Froholdt et al.[78] e 17 (14.8%) 0 days 55 (47.8%) 1–7 days 23 (20%) 8–21 days 20 (17.4%)  > 21 days
Raya-González et al. [50] f 13 5 (13.2%) 1–3 days 7 (18.4%) 4–7 days 21 (55.3%) 8–28 days 5 (13.2%)  > 28 days
Raya-González et al. [66] 68 (15%) 1–3 days 85 (18%) 4–7 days 225 (48%) 8–28 days 86 (19%)  > 28 days
Bacon & Mauger [80] 34 (40.0%)  < 7 days 23 (27.06%) 8–14 days 28 (32.94%)  > 15 days
Jacobs & Van den Berg [53] 276 (50.7%) Not reported 137 (25.2%) Not reported 106 (19.5%) Not reported 25 (4.6%) Not reported
Kakavelakis et al. [56] 62 (30%)  < 7 days 79 (38%) 8–28 days 68 (32%)  > 28 days
Rössler et al. [59] h 18.9 119 (28.6%) 0–3 days 84 (20.1%) 4–7 days 115 (27.6%) 8–28 days 99 (23.7%)  > 28 days
Price et al. [96] i 315 (80.6%) 0–6 days 26 (6.6%) 7–13 days 13 (3.3%) 14–29 days 35 (8.9%)  > 30 days
Nagle et al. [92] 316 (42.5%)  < 1 week 226 (30.4%) 1–3 weeks 49 (6.6%)  > 3 weeks

Female
Emery et al. [72] 14 [2.02]  < 1 day 14 [2.02] 2–7 days 3 [0.43] 8–14 days 8 [1.15]  > 14 days
Lislevand et al. [49] j 21 (17%) 0–3 days 2 (2%) 4–7 days 0 8–28 days 0  > 28 days
Froholdt et al. [78] e 1 (2.6%) 0 days 17 (44.7%) 1–7 days 13 (34.2%) 8–21 days 7 (18.4%)  > 21 days
O’Kane et al. [88] 91 (52.9%) 1–7 days 29 (16.9%) 8–14 days 25 (14.5%) 15–21 days 27 (15.7%)  > 21 days
Schiff [57] 4 (9.1%) 1 day 13 (29.6%) 2–4 days 9 (20.5%) 5–10 days 18 (40.8%)  > 10 days
Nagle et al. [92] 385 (36.7%)  < 1 week 332 (31.7%) 1–3 weeks 65 (6.2%)  > 3 weeks
Sokka et al. 44 (56%) 0–3 days 20 (26%) 4–7 days 13 (17%) 8–28 days 1 (1%)  > 28 days

Note: Percentages (%) were reported in parenthesis and incidence [] per 1000h in square brackets preceded by the absolute number.
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TABLE 4. Injury types summary in young soccer players.

References Age Maturation Muscle strain/ 
contracture

Ligament 
sprain/rupture

Contusion/
haematoma/

tissue bruising

Fracture/ 
dislocationLaceration

Growth-
related 
injuries 

Overuse Tendinosis Joint injury Other/
Unknown

Male
Bianco et al. [67] U13–U20 93 [1.11] 14 [0.17]

U13–U16 63 [1.06] 9 [0.15]
U17–U20 30 [1.23] 5 [0.20]

Bowen et al. [23] U18–U21 22 [1.9] 35 [3.0] 45 [3.9] 8 [0.7] 2 [0.2] 7 [0.6] 6 [0.5] 8 [0.7]
Deehan et al. [18] 252 (37%) 121 (18%) 71 (10.3%) 23 (3.3%) 41 (5.9%)
Materne et al. [62] U9

U10
U11
U12
U13
U14
U15
U16
U17
U18
U19

1 (2.1%)
7 (6.3%)
12 (6.7%)
22 (10.3%)
22 (8.3%)
25 (12.3%)
31 (17%)
6 (24%)

6 (30%)
2 (6.9%)
4 (8.3%)

17 (5.3%)
14 (7.9%)
33 (15.4%)
42 (15.9%)
44 (21.6%)
50 (27.5%)

3 (12%)

7 (35%)
20 (69%)

22 (45.8%)
23 (48.9%)
32 (28.8)

38 (21.3%)
50 (23.4%)
77 (29.2%)
41 (20.1%)
26 (14.3%)

1 (4%)

2 (10%)

1 (2.1%)
2 (4.3%)
1 (0.9%)
10 (5.6%)
9 (4.2%)
1 (0.4%)
2 (1%)

9 (4.9%)

2 (1.1%)
1 (0.5%)
1 (0.4%)

1 (0.5%)
4 (13.8%)
12 (25%)

12 (25.5%)
25 (22.5%)
44 (24.7%)
32 (15%)

35 (13.3%)
28 (13.7%)
13 (7.1%)

2 (8%)

1 (3.4%)
2 (4.2%)
2 (4.3%)
4 (3.6%)
11 (6.2%)
8 (3.7%)
16 (6.1%)
11 (5.4%)
11 (6.0%)

1 (4%)

1 (3.4%)

1 (0.9%)
1 (0.6%)
1 (0.5%)
1 (0.4%)
2 (1%)

3 (1.6%)

2 (10%)

3 (6.3%)

3 (1.7%)
4 (1.9%)
2 (0.8%)
5 (2.5%)
2 (1.1%)

Read et al. [36] U11–U18 162 (20.9%) 136 (17.5%) 57 (7.4%) 25 (3.3%) 18 (2.3%) 51 (6.6%) 33 (4.3%) 33 (4.3%) 209 (27%)
Kemper et al. [69] U12–U19 18 (13.5%) 22 (16.5%) 29 (21.5%) 3 (2%) 19 (14%) 16 (12%) 6 (4.5%) 9 (7%) 12 (9%)
Frisch et al. [70] k U15–U19 74 (45.4%) 35 (21.5%) 42 (25.8%) 6 (3.7%) 74 (45.4%)
Le Gall et al. [71] l Early maturers [0.60] [0.3] [0.06]

Normal maturers [0.2] [0.7] [0.08]
Late maturers [0.08] [0.9] [0.02]

Cezarino et al. [64] U11–U20 49 (26.2%) 44 (23.5%) 29 (15.5%) 13 (7.1%) 19 (10.2%) 12 (6.4%)
Timpka et al. [12] U14–U17 2 (5%) 15 (37%) 12 (29%) 6 (15%) 2 (5%) 2 (5%)
Materne et al. [97] Mature 30 (7.6%) 66 (16.7%) 122 (30.9%) 5 (1.3%) 25 (6.3%) 23 (5.8%) 8 (2%) 1 (0.3%) 8 (2%)

Early maturers 31 (4.5%) 96 (13.9%) 230 (33.2%) 12 (1.7%) 2 (0.3%) 83 (12%) 43 (6.2%) 6 (0.9%) 1 (0.1%) 21 (3%)
Normal maturers 28 (6.3%) 44 (9.9%) 156 (35%) 9 (2%) 2 (0.4%) 84 (18.8%) 16 (3.6%) 4 (0.9%) 7 (1.6%)

Late maturers 2 (6.3%) 2 (6.3%) 11 (34.4%) 1 (3.1%) 6 (18.8%) 2 (6.3%) 1 (3.1%) 1 (3.1%)
Błażkiewicz et al. [38] b U12–U18 17 (32.7%) 19 (36.5%) 6 (11.5%) 1 (1.9%) 19 (36.6%) 8 (15.4%)
Sullivan et al. [40] U8–U19 3 (9%) 12 (35%) 13 (38%) 3 (9%) 3 (9%)
Emery et al. [72] U14–U18 10 [1.42] 10 [1.42]
Maehlum et al.[41] j U14–U18 52 (19.5%) 127 (47.7%) 18 (6.8%) 54 (20.3%) 15 (5.6%)
Olumide & Ajide [19]j U11–U19 3 (17.6%) 2 (11.8%) 11 (64.6%) 1 (6.0%)
Le Gall et al. [42] U14–U16 176 (15.3%) 192 (16.7%) 352 (30.6%) 78 (6.8%) 72 (6.3%) 19 (1.6%) 108 (9.4%) 52 (4.5%)

U14 53 (12.6%) 76 (18.1%) 109 (26.0%) 27 (6.5%) 50 (11.9%) 5 (1.2%) 55 (13.1%) 14 (3.3%)
U15 61 (16.9%) 58 (16.1%) 132 (36.6%) 23 (6.4%) 16 (4.4%) 5 (1.4%) 24 (6.6%) 8 (2.2%)
U16 62 (16.7%) 58 (15.6% 111 (29.9%) 28 (7.6%) 6 (1.6%) 9 (2.4%) 29 (7.8%) 30 (8.1%)

Ergün et al. [43] U17–U19 27 (61.4%) 4 (9.1%) 9 (20.4%) 1 (2.3%) 1 (2.3%)
U17 17 (68%) 4 (16%) 2 (8%) 1 (4%)
U18 2 (40%) 3 (60%)
U19 8 (57.2%) 4 (28.6%) 1 (7.1%)

Kuzuhara et al. [21] U10–U12 1 (3.4%) 5 (17.2%) 8 (27.6%) 5 (17.2%) 5 (17.2%) 5 (17.2%)
Brito et al. [22] U13–U19 61 (31%) 50 (25%) 45 (23%) 11 (6%) 21 (11%) 11 (6%)

U13 4 (16%) 4 (16%) 8 (32%) 1 (4%) 8 (32%)
U15 14 (34%) 7 (17%) 12 (29%) 3 (7%) 5 (12%)
U17 17 (30%) 13 (23%) 13 (23%) 6 (10%) 5 (9%) 3 (5%)
U19 26 (34%) 26 (34%) 12 (16%) 4 (5%) 5 (7%) 3 (4%)

Brito et al. [46]d U13–U19 13 (25%) 8 (15%) 13 (25%) 3 (6%) 7 (13%)
Renshaw & Goodwin [47] U9–U18 58 (46%) 20 (16%) 16 (13%)
Nilsson et al. [48] U15–U19 31 (53%) 15 (24%)
Bult et al.[27] U12–U19 173 (27.9%) 78 (12.6%) 174 (28.1%) 56 (9.1%) 81 (13.1%)
Froholdt et al. [78] e U6–U16 23 (20%) 24 (20.9%) 50 (43.5%) 6 (5.2%) 12 (10.4%)

U6–U12 7 (16%) 10 (23%) 17 (39%) 3 (7%) 7 (16%)
U13–U16 16 (23%) 14 (20%) 33 (46%) 3 (4%) 5 (7%)

Khodaee et al. [51] U14–U18 504 (17.3%) 697 (23.9%) 421 (14.4%) 262 (9.0%) 534 (18.3%)
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61% [43]. Ligament sprains/ruptures involved a number of players 
ranging from 9% [43] to 38% [79]. Contusions, combined with 
haematoma and tissues bruising, recorded a percentage prevalence 
between 7% [36] and 38% [40]. Fractures and dislocations af-
fected young soccer players with a percentage between 2% [69] 
and 22% [60]. Six studies [12, 21, 36, 38, 43, 59] recorded 
laceration, as well, with a prevalence from 2% [38] to 17% [21]. 
Growth related injuries fluctuated from 3% [18] to 31% [60], and 
tendinosis from 2%  [59] to 13%  [27]. Only three stud-
ies [38, 56, 69] recorded joint injuries.

In young female soccer players, muscle strains and contractures 
recorded injury prevalence between 9% [45] and 23% [86]. Five 
studies [45, 51, 81, 86, 90] presented ligament sprains/ruptures; 
the percentage ranged from 34% [51] to 65% [81]. Contusions 
combined with haematomas and tissue bruising were in a range 
between 7% [81] and 26% [45]. Five authors [45, 51, 86, 88, 90] 
included fractures and dislocations; the value ranged between 
3% [86] and 9% [45].

and 30% of injuries, respectively. Twelve studies [27, 36, 39, 42–44, 
47, 48, 56, 62, 66, 70] classified severe (major) injuries as those 
needing more than 28 days to return to play. The injury rate ranged 
from 2% [43] to 32% [56]. Three studies [23, 71, 72] calculated 
the incidence, as reported in Table 3. One study [53] did not spec-
ify severity classification.

The re-injury condition was also considered in six stud-
ies [42–44, 67, 70, 71], which reported a re-injury rate ranging 
from 3% [42] to 25% [43].

Seven studies [49, 57, 65, 72, 78, 88, 92] reported injury sever-
ity in female soccer players but using different criteria of classification. 
The results, together with severity recorded during tournaments or 
for traumatic injuries [78], are presented in Table 3.

Injury types
The different types of injury were organised as reported in Table 4.

In male youth soccer players, muscle strains/contractures were 
recorded, with a  percentage ranging between 3%  [21] and 

References Age Maturation Muscle strain/ 
contracture

Ligament 
sprain/rupture

Contusion/
haematoma/

tissue bruising

Fracture/ 
dislocationLaceration

Growth-
related 
injuries 

Overuse Tendinosis Joint injury Other/
Unknown

Herdy et al. [52] U11–U20 64 (32%) 54 (27%) 62 (31%) 10 (5%)
U11 3 (25%) 2 (16%) 7 (59%)
U13 6 (39%) 3 (18%) 4 (27%) 1 (6%)
U15 17 (37%) 9 (19%) 15 (32%) 2 (4%)
U17 24 (37%) 18 (28%) 19 (29%) 3 (4%)
U20 14 (22%) 23 (38%) 17 (28%) 4 (7%)

Hoff & Martin, [79] U8–U16 28 (23.3%) 46 (38.3%) 22 (18.3%) 8 (6.7%) 16 (13.4%)
Bacon & Mauger, [80] U18–U21 12 (14.12%) 16 (18.82%) 17 (20%) 5 (5.88%) 16 (18.82%) 7 (8.24%)
McCarroll et al. [54] U10–U19 17 (9.7%) 47 (26.7%) 44 (25.0%) 22 (12.5%) 41 (23.3%)
Andreasen et al. [55] j, m U10–U19 26 (27.1%) 26 (27.1%) 38 (39.6%) 20 (20.8%) 12 (12.5%)
Kakavelakis et al. [56] U12–U15 49 (23%) 69 (33%) 43 (21%) 16 (8%) 15 (7%) 6 (3%) 7 (3%)
Rössler et al. [59] h U8–U12 70 (16.8%) 86 (20.6%) 94 (22.5%) 44 (13%) 9 (2.1%) 2 (0.5%) 27 (6.5%) 7 (1.7%) 38 (9.1%)

U8 7 (12.5%) 14 (25.0%) 12 (21.4%) 9 (16.1%) 3 (5.4%) 3 (5.4%) 1 (1.8%) 6 (10.7%)
U10 11 (9.6%) 25 (21.7%) 27 (23.5%) 15 (13.0%) 2 (1.8%) 2 (1.7%) 9 (7.8%) 2 (1.7%) 13 (11.3%)
U12 52 (21.1%) 47 (19.1%) 55 (22.4%) 30 (12.2%) 4 (1.6%) 15 (6.1%) 4 (1.6%) 19 (7.7%)

Volpi et al. [60] U10–U19 7 (9.7%) 23 (31.9%) 16 (22.2%) 22 (30.6%) 4 (5.6%)

Female
Emery et al. [72] U14–U18 9 [1.29] 17 [2.44]
Maehlum et al.[41] j U14–U18 37 (25.5%) 66 (45.5%) 9 (6.2%) 13 (9.0%)
Del Coso et al. [45] U18 79 (8.7%) 347 (38.4%) 233 (25.8%) 78 (8.6%) 5 (0.5%) 45 (5%)
Lislevand et al. [49] j U13–O16 1 (0.8%) 14 (11.7%) 68 (56.7%) 27 (22.5%) 3 (2.5%) 7 (5.8%)
Froholdt et al.[78] e U6–U16 3 (7.9%) 15 (39.5%) 13 (34.2%) 2 (5.3%) 5 (13.1%)

U6–U12 1 (9%) 3 (27%) 5 (45%) 2 (18%)
U13–U16 2 (7%) 12 (44%) 8 (30%) 2 (7%) 3 (11%)

Khodaee et al.[51] U14–U18 488 (15%) 1115 (34.4%) 337 (14.4%) 194 (6.0%) 493 (15.2%)
Watson et al. [81] U13–U18 3 (11%) 18 (65%) 2 (7%)
Steffen et al. [86] U14–U16 77 (23.3%) 141 (42.7%) 78 (23.6%) 9 (2.7%) 24 (7.3%)
O’Kane et al. [88] U11–U15 108 (62.4%)+ 108 (62.4%)+ 52 (30%) 7 (4%) 5 (2.9%)
Andreasen et al.[55] j U10–U19 14 (39.9%) 14 (38.9%) 11 (30.6%) 5 (13.9%) 6 (16.7%)
Watson et al. [90] U16 6 (17%) 22 (61%) 3 (8%) 1 (3%)

Note: Percentages (%) were reported in parenthesis and incidence [] per 1000h in square brackets preceded by the absolute number. 
+ The authors grouped sprain and strain together.

TABLE 4. Continue.
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TABLE 5. Injury mechanisms summary in young soccer players.

References Age Biological age Contact injuries Non-contact injuries Traumatic/acute Progressive injury/Overuse Unkown
Male
Bowen et al. [23] U18–U21 59 [5.2] 79 [6.9]
Deehan et al. [18] U9–U19 210 (31%) 475 (69%)
Cloke et al. [37]a U9–U18 24 (42.1%) 32 (57.9%)
Kemper et al. [69] U12–U19 88 (65.7%) 46 (34.3%)
Frisch et al. [70] U15–U19 60 (36.8%) 95 (58.3%) 8 (4.9%)
Timpka et al. [12] 30 (68%) 14 (32%)
Tourny et al. [39] U12–U15 34 (23%) 114 (77.0%)

U16–U20 154 (34.4%) 294 (65.6%)
Emery et al. [72] U14–U18 36 (46.15%) 42 (53.85%)
Olumide & Ajide [19] j U11–U19 14 (93.3%) 1 (6.7%)
Ergün et al. [43] U17–U19 14 (60.9%) 9 (39.1%)

U17 5 (38.5%) 8 (61.5%)
U18 3 (100%)
U19 6 (85.7%) 1 (14.3%)

Kuzuhara et al. [21] U10–U12 21 (72.4%) 2 (6.9%) 6 (20.7%)
Nogueira et al. [44] U17–U19 81 (32.8%) 109 (44%) 32 (12.8%) 26 (10.4%)

U17 47 (19%) 57 (23%) 21 (8.4%) 13 (5.2%)
U19 34 (13.8%) 52 (21%) 11 (4.4%) 13 (5.2%)

Brito et al. [22] U13 [0.4] [0.3]
U15 [0.6] [0.6]
U17 [1.0] [0.7]
U19 [1.1] [0.8]

Sieland et al. [94] U12–U19 72 (58%) 53 (42%)
Renshaw & Goodwin [47] U9–U18 36 (28%) 91 (72%)
Materne et al. [97] Mature 146 (37%) 249 (63%)

Early maturers 287 (41.5%) 405 (58.5%)
Normal maturers 187 (41.9%) 259 (58.1%)

Late maturers 12 (37.5%) 20 (62.5%)
Bult et al. [27] U12–U19 468 (75.5%) 152 (24.5%)
Froholdt et al. [78] e U6–U16 72 (62.6%) 43 (37.4%)

U6–U12 28 (64%) 16 (36%)
U13–U16 44 (62%) 27 (38%)

Khodaee et al. [51] U14–U18 1971 (67.7%) 679 (23.3%) 210 (7.2%) 52 (1.8%)
Bacon & Mauger [80] U18–U21 36 (42.35%) 44 (51.76%) 5 (5.88%)
Kakavelakis et al. [56] U12–U15 132 (63.4%) 36 (17%) 41 (19.6%)
Rössler et al. [59] h U8–U12 239 (57.3%) 87 (20.9%) 50 (12.0%) 20 (4.8%)

U8 33 (59%) 9 (16%) 8 (14.3%) 5 (8.9%)
U10 74 (64.3%) 19 (16.5%) 16 (13.9%) 4 (3.5%)
U12 132 (53.7%) 59 (23.9%) 26 (10.6%) 11 (4.5%)

Volpi et al. [60] U10–U19 26 (36.2%) 46 (63.8%) 47 (65.2%) 25 (34.8%)

Female
Soligard et al. [24] U16 133 (51%) 115 (44%) 203 (78%) 56 (22%) 11 (5%)
Del Coso et al. [45] U18 195 (21.6%) 709 (78.4%)
Schiff et al. [58] U12–U14 27 (4.7) 17 (2.9)
Lislevand et al. [49] j U13–O16 106 (94%) 7 (6%)

U13 43 (96%) 2 (4%)
U16 40 (93%) 3 (7%)
O16 23 (92%) 2 (8%)

Froholdt et al. [78] e U6–U16 23 (60.5%) 15 (39.5%)
U6–U12 7 (64%) 4 (36%)
U13–U16 16 (59%) 11 (41%)

Khodaee et al. [51] U14–U18 2249 (69.4%) 700 (21.6%) 226 (7.0%) 67 (2.1%)
Steffen et al. [86] U14–U16 330 (86.8%) 50 (13.2%)
Clausen et al. [87] g U15–U18 16 (47%) 7 (20.5%) 23 (67.6%) 11 (32.3%)
O’Kane et al. [88] U11–U15 115 (66.5%) 58 (33.5%)

Note: Percentages (%) were reported in parenthesis and incidence [] per 1000h in square brackets preceded by the absolute number.
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TABLE 6. Anatomic location summary of injuries in young soccer players

References Age Lower 
extremities

Ankle and 
foot

Lower leg/ 
Calf/Achilles 

tendon
Knee Posterior 

thigh
Anterior 

thigh Thigh
Groin/

adductors
/pelvis/hips

Upper body/
Abdomen/

lower back/
trunk

Arm/
shoulder/
hand/wrist

Other

Male
Elias [35] j U12–U19 598 (25.4%) 216 (9.2%) 348 (14.8%) 304 (12.9%) 194 (8.2%) 60 (2.5%)

U12 72 (24.2%) 25 (8.4%) 57 (19.1%) 32 (10.7%) 22 (7.4%) 5 (1.7%)
U14 155 (25.6%) 58 (9.6%) 76 (12.5%) 77 (12.7%) 66 (10.9%) 9 (1.5%)
U16 190 (24.1%) 70 (8.9%) 118 (15.0%) 117 (14.8%) 65 (8.2%) 26 (3.3%)

Wik et al. [61] U13–U18 247 (22%) 100 (9%) 145 (13%) 274 (25%) 159 (14%) 62 (6%) 97 (9%)
U19 181 (29.0%) 63 (10.1%) 97 (15.5%) 78 (12.5%) 41 (6.6%) 20 (3.2%)

Bianco et al. [67] U13–U20 12 [0.14] 19 [0.22] 36 [0.43] 23 [0.27]
U13–U16 7 [0.12] 12 [0.20] 23 [0.38] 18 [0.30]
U17–U20 5 [0.20] 7 [0.28] 13 [0.53] 5 [0.20]

Bowen et al. [23] U18–U21 54 [4.7] 4 [0.4] 19 [1.7] 10 [0.9] 11 [1.0] 18 [1.6] 4 [0.4] 8 [0.7]
Deehan et al. [18] U9–U19 165 (24%) 102 (15%) 211 (31%) 44 (6.5%) 69 (10%) 94 (13.5%)
Cezarino et al. [64] U11–U20 42 (22.5%) 8 (4.2%) 43 (23%) 48 (25.7%) 22 (11.8%) 7 (3.7%) 2 (1%)
Read et al. [36] U11–U18 206 (25.7%) 17 (2.1%) 161 (20.0%) 49 (6.1%) 76 (9.5%) 113 (14.1%) 48 (6.0%) 51 (6.3%) 11 (1.4%)
Frisch et al. [70] U15–U19 38 (23.3%) 5 (3.1%) 28 (17.2%) 63 (38.7%) 8 (4.3%) 9 (5.5%) 7 (4.2%)
Timpka et al. [12] U14–U17 25 (58%) 13 (32%) 2 (5%) 4 (10%) 1 (2%) 2 (5%) 5 (7%) 4 (10%) 5 (12%)
Błażkiewicz et al. [38] b U12–U18 29 (55.8%) 9 (17.3%) 18 (34.6%)
Tourny et al. [39] U12–U15 130 (87.7%) 17 (10.4%) 24 (14.7%) 38 (23.3%) 31 (19.0%) 12 (7.4%) 4 (2.5%)

U16–U20 415 (92.6%) 81 (26.6%) 27 (6.0%) 53 (11.8%) 144 (32.1%) 72 (16.1%) 12 (2.7%) 18 (4.0%)
Emery et al. [72] U14–U18 11 (1.56) 5 (0.71) 4 (0.57) 2 (0.28) 3 (0.43) 2 (0.28)
Maehlum et al. [41] j U14–U18 159 (59.8%) 16 (6.0%) 37 (13.9%)
De Ridder et al. [74] U11–U17 12 (18%) 6 (9%) 4 (6%) 12 (18%) 13 (19%)
Olumide & Ajide [19] j U11–U19 1 (6.0%) 3 (17.6%) 3 (17.6%) 3 (17.6%) 6 (35.2%)
Le Gall et al. [42] U14–U16 300 (26%) 60 (5.2%) 176 (15.3%) 282 (24.5%) 82 (7.1%) 113 (9.8%) 119 (10.3%)

U14 116 (27.6%) 24 (5.7%) 74 (17.6%) 89 (21.2%) 33 (7.9%) 31 (7.4%) 48 (11.5%)
U15 82 (22.7%) 19 (5.3%) 49 (13.6%) 107 (29.6%) 24 (6.7%) 36 (10.0%) 35 (9.7%)
U16 102 (27.5%) 17 (4.6%) 53 (14.3%) 86 (23.2%) 25 (6.8%) 46 (12.4%) 36 (9.8%)

Materne et al. [62] U9 10 (50%) 3 (15%) 4 (20%) 3 (15%)
U10 9 (31%) 4 (13.7%) 9 (31%) 4 (13.7%) 3 (10.3%)
U11 22 (45.8%) 5 (10.5%) 9 (18.8%) 5 (10.5%) 3 (6.3%) 1 (2.1%) 3 (6.3%)
U12 10 (21.3%) 10 (21.2%) 6 (12.8%) 9 (19.1%) 4 (8.5%) 3 (6.4%) 5 (10.6%)
U13 25 (22.5%) 20 (18%) 16 (14.4%) 23 (19.8%) 7 (6.3%) 6 (5.4%) 13 (11.7%)
U14 32 (19.6%) 30 (16.8%) 15 (8.4%) 46 (25.8%) 29 (16.3%) 9 (5.1%) 8 (4.5%)
U15 52 (24.3%) 25 (11.6%%) 16 (7.5%) 51 (23.8%) 32 (15%) 18 (8.4%) 9 (4.2%)
U16 70 (26.5%) 31 (11.8%) 34 (12.9%) 64 (23.1%) 37 (14%) 17 (6.5%) 5 (1.9%)
U17 53 (26%) 11 (5.4%) 26 (12.7%) 59 (27.5%) 37 (18.1%) 6 (3%) 6 (3%)
U18 43 (26.6%)  12 (6.6%) 31 (17%) 59 (32.4%) 18 (9.9%) 7 (3.8%) 8 (4.4%)
U19 5 (20%) 4 (16.0%) 31 (17.0%) 9 (13.3%) 4 (16%) 1 (4%)

Schmidt-Olsen et al. [20] U13–U17 73 (23.4%) 34 (10.9%) 81 (26%) 28 (8.9%) 43 (13.8%) 32 (10.3%)
U13 30 (21.8%) 12 (8.8%) 39 (28.5%) 15 (11%) 18 (13.1%) 12 (8.8%)
U15 13 (19.4%) 10 (15.0%) 17 (25.3%) 3 (4.5%) 13 (19.4%) 8 (11.9%)
U17 30 (27.7%) 12 (11.1%) 25 (23.1%) 12 (11.1%) 12 (11.1%) 11 (11%)

Ergün et al. [43] U17–U19 5 (11.4%) 2 (4.6%) 3 (6.8%) 14 (31.8%) 11 (25%) 6 (13.6%)
U17 2 (8%) 2 (8%) 2 (8%) 8 (32%) 8 (32%) 1 (4%)
U18 2 (40%) 3 (60%)
U19 1 (7.1%) 1 (7.1%) 6 (42.9%) 3 (21.5%) 2 (14.3%)

Kuzuhara et al. [21] U10–U12 15 (51.7%) 2 (6.9%) 4 (13.8%) 3 (10.3%)
Nogueira et al. [44] U17–U19 64 (25.8%) 18 (7.3%) 34 (13.7%) 31 (12.5%) 30 (12.1%) 61 (24.6%) 35 (14.1%) 22 (8.9%) 13 (5.2%)
Brito et al. [22] U13–U19 172 (86%) 61 (31%) 14 (7%) 24 (12%) 60 (30%) 14 (7%) 8 (5%) 14 (7%)

U13 10 (39%) 2 (8%) 3 (13%) 6 (25%) 2 (8%) 1 (4%) 1 (4%)
U15 7 (17%) 3 (7%) 4 (10%) 14 (34%) 4 (10%) 6 (15%) 2 (5%)
U17 13 (23%) 7 (12%) 9 (16%) 15 (26%) 5 (9%) 1 (2%) 6 (11%)
U19 31 (40%) 2 (3%) 8 (11%) 25 (33%) 3 (4%) 5 (6%)

Brito et al. [46] d U13–U19 16 (30%) 5 (9%) 5 (9%) 12 (23%) 4 (8%) 6 (11%) 3 (6%)
Renshaw & Goodwin [47] U9–U18 22 (17.3%) 7 (5.5%) 22 (17.3%) 17 (13.4%) 27 (21.6%) 17 (13.4%) 6 (4.7%) 6 (4.7%)
Nilsson et al. [48] U15–U19 12 (19.7%) 4 (6.6%) 5 (8.2%) 16 (26.2%) 20 (32.8%) 1 (1.6%) 3 (4.9%)
Bult et al. [27] U12–U19
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References Age Lower 
extremities

Ankle and 
foot

Lower leg/ 
Calf/Achilles 

tendon
Knee Posterior 

thigh
Anterior 

thigh Thigh
Groin/

adductors
/pelvis/hips

Upper body/
Abdomen/

lower back/
trunk

Arm/
shoulder/
hand/wrist

Other

Froholdt et al. [78] e U6–U16 35 (30.4%) 13 (11.3%) 12 (10.4%) 18 (15.63%) 12 (10.4%) 9 (7.8%)
U6–U12 17 (38%) 5 (11%) 7 (16%) 4 (9%) 2 (5%) 2 (5%)
U13–U16 18 (25%) 8 (11%) 5 (7%) 14 (20%) 10 (14%) 7 (10%)

Khodaee et al. [51] U14–U18 723 (24.8%) 229 (7.9%) 409 (14.1%) 363 (12.5%) 148 (5.1%) 140 (4.8%) 286 (9.8%) 24 (0.8%)
Hoff & Martin [79] U8–U16 72 (60%) 15 (12.5%) 17 (14%)
Bacon & Mauger [80] U18–U21 32 (37.65%) 2 (2.35%) 14 (16.47%) 3 (3.53%) 6 (7.06%) 15 (17.65%) 6 (7.06%) 2 (2.35%) 2 (2.35%)
Jacobs & Van den Berg [53] 145 (26.6%) 12 (2.2%) 52 (9.5%) 77 (14.1%) 9 (1.6%) 128 (23.5%)
McCarroll et al. [54] U10–U19 44 (25%) 44 (25%) 25 (14.2%) 2 (1.1%) 21 (11.9%) 5 (2.8%) 2 (1.1%) 13 (7.4%)
Andreasen et al. [55] j U10–U19 71 (73.9%) 3 (3.1%) 13 (13.5%)
Kakavelakis et al. [56] U12–U15 60 (29%) 13 (6%) 75 (36%) 19 (9%) 11 (5%) 25 (12%)
Rössler et al. [59] h U8–U12 139 (33.4%) 29 (7.0%) 68 (16.3%) 41 (9.8%) 41 (9.8%) 8 (2%) 65 (15.6%)

U8 26 (46.4%) 2 (3.6%) 6 (10.7%) 4 (7.1%) 5 (8.9%) 8 (14.3%)
U10 44 (38.2%) 10 (8.7%) 19 (16.5%) 7 (6.1%) 8 (7.0%) 2 (1.8%) 14 (12.2%)
U12 69 (28.1%) 17 (6.9%) 43 (17.5%) 30 (12.2%) 28 (11.4%) 6 (2.4%) 43 (17.5%)

Price et al. [96] i U5–U18 15 (3.8%) 59 (15.1%) 75 (19.1%) 17 (4.3%) 77 (19.6%) 42 (10.7%) 76 (19.4%)
Volpi et al. [60] U10–U19 15 (20.8%) 2 (2.8%) 30 (41.7%) 7 (9.7%) 8 (11.1%) 9 (12.5%)
Nagle et al. [92] U14–U18 (35.4%) (26.3%) (23.1%)

Female
Elias [35] j U12–U19 394 (28.4) 104 (7.5%) 271 (19.5%) 106 (7.6%) 196 (14.1%) 24 (1.7%)

U12 46 (24.1%) 12 (6.3%) 43 (22.5%) 12 (6.3%) 14 (7.3%) 4 (2.1%)
U14 113 (25.7%) 27 (6.1%) 82 (18.7%) 33 (7.5%) 41 (9.3%) 11 (2.5%)
U16 162 (31.7%) 37 (7.2%) 96 (18.8%) 38 (7.4%) 35 (6.8%) 6 (1.2%)
U19 73 (29.7%) 28 (11.4%) 50 (20.3%) 23 (9.3%) 16 (6.5%) 3 (1.2%)

Emery et al. [72] U14–U18 17 [2.44] 1 [0.14] 11 [1.58] 3 [0.43] 5 [0.72] 1 [0.14] 3 [0.43]
Maehlum et al. [41] j U14–U18 159 (59.8%) 15 (10.3%) 21 (14.4%)
Del Coso et al. [45] U18 241 (26.6%) 77 (8.5%) 270 (29.9%) 73 (8.1%) 18 (2%) 45 (5%) 131 (14.5%)
Lislevand et al. [49] j U13–O16 44 (36.7%) 9 (7.5%) 30 (25%) 9 (7.5%) 6 (5%) 3 (2.5%) 18 (15%)
Froholdt et al. [78] e U6–U16 13 (34.2%) 1 (2.6%) 8 (6.9%) 3 (7.9%) 1 (2.6%) 3 (7.9%)

U6–U12 2 (18%) 1 (9%) 3 (27%) 1 (9%) 1 (9%)
U13–U16 11 (41%) 5 (19%) 3 (11%) 2 (7%)

Khodaee et al. [51] U14–U18 880 (27.2%) 222 (6.9%) 637 (19.7%) 339 (10.5%) 93 (2.9%) 97 (3.0%) 218 (6.8%) 19 (0.6%)
Watson et al. [81] U13–U18 13 (47%) 5 (18%) 3 (11%) 2 (7%)
O’Kane et al. [82] i U12–U15 16 (19.8%) 7 (8.6%) 38 (46.9%) 4 (4.9%) 16 (19.8%)
Steffen et al. [86] U14–U16 147 (44.6%) 17 (5.2%) 53 (16.1%) 49 (14.8%) 23 (7%) 27 (8.2%)
O’Kane et al. [88] U11–U15 84 (48.5%) 9 (5.2%) 43 (24.9%) 19 (11%) 18 (10.4%)
Andreasen et al. [55] j U10–U19 23 (63.9%) 4 (11.1%) 6 (16.7%)
Schiff [57] U11–U14 35 (77.5%) 4 (8.9%) 6 (13.3%)
Watson et al. [90] U16 17 (47%) 1 (3%) 7 (19%) 2 (6%) 4 (11%)
Nagle et al. [92] U14–U18 (37.7%) (33.4%) (17.2%)

Note: Percentages (%) were reported in parenthesis and incidence  [] per 1000h in square brackets preceded by the absolute 
number a The authors report only ankle injuries.
a The authors report only ankle injuries; b The authors report only goalkeeper injuries; c Data refer only to non-contact injuries; d The 
authors report only preseason injuries; e Data refer to traumatic injuries; f The authors report only muscle injuries; g Data refer to knee 
injuries; h Data refer to a mixed sample, male and female; i The authors report only overuse injuries; j Data were recorded during 
tournament; k The authors combine muscle and tendon injuries; l Data refer to groin strain; m The authors combine sprain and strain.

TABLE 6. Continue.
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Studies reporting injury incidence [23, 67, 72], and data record-
ed according to chronological age [22, 42, 43, 52, 59, 67, 78], 
biological age [71, 97] or specific cases such as data collected during 
tournament [19, 36, 41, 49] are presented in Table 4.

Injury mechanisms
Considering the injury mechanism, fifteen studies [12, 18, 21, 23, 
39, 43, 44, 47, 51, 56, 60, 70, 72, 80, 94] reported comparison 
between contact and non-contact injuries in male youth soccer play-
ers. The percentage ranged from 23% [39] to 72% [21] for contact 
injuries and from 7% [21] to 77% [39] for non-contact injuries. Three 
studies [27, 60, 69] made a distinction between traumatic and over-
use injury, reporting a percentage ranging from 65% [60] to 76% [27] 
for traumatic injuries and from 25% [27] to 35% [60] for overuse 
injuries. Four studies [44, 51, 56, 70] showed only overuse/progres-
sive injuries and the percentage ranged from 5% [70] to 20% [56]. 
Four studies [24, 45, 51, 88] made a comparison between contact 
and non-contact injuries in female youth soccer players. The range 
was from 22% [45] to 69% [51] for contact injuries and from 
22% [51] to 78% [45] for non-contact injuries. Two authors [24, 86] 
investigated traumatic and overuse injuries, as well. The percentage 
values were 78% and 87%, respectively, for traumatic injuries, and 
22% and 13%, respectively, for overuse injuries.

Injury mechanism data are presented in Table 5 according to 
chronological age, biological age, and for specific cases such as 
tournament injuries [19, 49] or specific anatomical areas [37, 87].

Anatomical location
The anatomical districts of injuries were organised as reported in 
Table 6. When the articles presented data for individual anatomical 
areas, they were grouped by the authors reporting the overall percent-
age. Head, neck, and cervical spine injuries were not reported.

In general, in male youth soccer players, five studies [21–23, 41, 79] 
reported an overall prevalence of lower extremity injuries. They were 
the most common anatomical injured district with a percentage rang-
ing between 52% [21] and 93% [39]. In particular, ankle and foot 
in conjunction registered a prevalence ranging between 10% [39] to 
38% [80]. Several studies recorded lower leg (calf/ Achilles tendon) 
injuries. The percentage ranged between 2% [36] and 25% [54]. The 
knee registered a range between 7% [43] and 42% [60]. Twelve 
studies [18, 39, 42–44, 48, 51, 56, 60, 67, 70, 92] reported the 
overall percentage of injuries in the thigh. The range was from 9% [56] 
to 39% [70]. Specifically, the prevalence ranged from 5% [12] to 
22% [47] for the anterior thigh and from 1% [54] to 13% [47] for 
the posterior thigh.

Hip injuries, including groin, adductors, and pelvis injuries, re-
corded a percentage ranging between 3% [54] and 33% [48]. For 
the upper body, the range was from 1% [54] to 14% [20]. The up-
per extremities, including the arm, shoulder, wrist, hand, and fingers, 
recorded a range from a minimum of 2% [80] to a maximum of 
23% [53].

In women’s youth soccer, the ankle and foot were affected with 
a percentage ranging between 27% [45] and 49% [88]. The injury 

FIG. 2. Summary of the main results.
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incidence recorded was 2.44 [72]. Six studies [45, 51, 57, 81, 86, 88] 
reported injury prevalence in the lower leg with a percentage ranging 
from 3% [90] to 9% [45]. For the knee, the value ranged from 
16% [86] to 33% [92]. Six studies [45, 51, 81, 86, 88, 92] iden-
tified thigh injuries with a range from 8% [45] to 17%. Four stud-
ies [45, 51, 86, 88] recorded injuries in the hip area with a percent-
age from 2% [45] to 20% [88] and an injury incidence of 0.72 [72]. 
For the upper body, the range was from 3% [51] to 9% [57], while 
for upper extremities it was from 7% [51] to 15% [45].

Injury prevalence according to chronological age and for specific 
cases such as goalkeeper injuries [38], only traumatic injuries [78], 
and preseason injuries [46], is presented in Table 6.

DISCUSSION 
Although soccer is generally considered a safe sport, much attention 
has been placed during the last years on injury risk in young soccer 
players. The need to reduce medical health care costs and to promote 
talent development prompted investigation of the injury rate and risk 
factors related to it. Following the suggestion of Van Mechelen 
et al. [17], before introducing adequate prevention strategies, it is 
necessary to describe sports injuries and to identify the mechanism 
underlying them.

Therefore, the aim of this systematic literature review was to 
summarise and to show a broad view of injury incidence and injury 
risk factors in young soccer players regardless of different injury 
definitions or different sample characteristics such as chronological 
age, biological age, sex, or level of play. According to the authors’ 
best knowledge, this is the first review that tries to build a general 
overview of the risk of injury in young soccer players combining 
epidemiological data and injury risk factors together. The main results 
are summarised in Figure 2.

Injury definition and collection process
The absence of standardization in the research method produces 
confusion and difficulty in the interpretation of the results [99, 101]. 
In order to avoid this bias, Fuller et al. [98], introduced the consen-
sus statement on injury definitions and data collection procedures. 
However, even after the publication of the consensus statement, 
many studies continued to use different definitions [21, 50, 74, 77]. 
This helps to explain the high variability of the results found in the 
current review. In general, the two main strategies adopted to detect 
injury condition were time loss [18, 36, 42, 61, 73] and medical 
attention required [7, 12, 20, 72]. The latter method allows atten-
tion to be paid to a higher number of injuries, with the risk of over-
estimating or including injuries not clinically relevant. The time-loss 
method, on the other hand, is mainly based on days of absence, but 
also in this case, the use of different time windows, from 24 h [51, 56] 
up to four weeks [96], increases the variability of results.

The collection process strategies were closely connected with the 
experimental design. Even in this case, the adoption of different data 
collection methods could produce discrepancy in results [102, 103]. 

Physiotherapists, physicians and medical staff have been widely 
recruited for prospective cohort studies [18, 23, 48, 68, 75]; how-
ever, few studies [51, 53, 56, 57, 79, 83, 85, 90] adopted ques-
tionnaires or web data collection tools. Schiff et al. [58] found high 
agreement between certified athletic trainers and an Internet-based 
survey about the injury collection process. Support from parents in 
reporting injuries could be a valid alternative to the medical staff, 
especially in clubs with limited economic resources; in spite of this, 
the possibility of subjective answers and the inability to discriminate 
different kinds of injuries remain to be considered.

In retrospective studies [38, 53, 57, 79], self-administered ques-
tionnaires were mainly used. This method allows one to collect in-
jury data quickly without requiring all the time necessary for prospec-
tive studies. In this case, there are some limits connected with recall 
bias [103, 104] and inability to report incidence or severity [105]. 
Therefore, authors should be aware that the choice of injury definition 
and data collection method could impact the quality of the epide-
miological analysis [103].

Injury incidence and severity
The overall injury incidence per 1000 h ranged from 0.51 [40] to 
18.4 [43] in male youth soccer players, with an average number of 
injuries between 0.6 [18] and 2.5 [71] per player. The high vari-
ability, as previously mentioned, could be explained by the different 
injury definitions, collection processes, and sample characteristics. 
Although the absolute number of injuries recorded during matches 
and training was similar [18, 21] or sometimes higher during train-
ing [48, 53], the injury incidence was considerably higher during 
matches [21, 23, 42, 69]. The competition subjects players to 
greater physiological and psychological demands, unlike training, 
during which the aim is to improve performance and to reduce the 
risk of injury [39]. This is better shown during youth soccer tourna-
ments, where the authors found injury incidence up to 113.6 per 
1000 h [19]. Tournaments are generally played in few days, and 
every match is crucial to reach the final stage. The high density of 
matches, with a short recovery time in between, and the technical 
and tactical demands, further contribute to increase the risk of in-
jury. As evidence of this, Maehlum et al. [41] reported an injury rate 
that increased during the final rounds, played in knockout, compared 
to opening rounds.

Another factor that explains the variability of the results is the dif-
ferent players’ chronological age considered in the studies. Soccer 
players aged from 5 to 18 years old were included in the analysis. It 
is well known that this age group encompasses different development 
stages passing from childhood to adolescence. In this period of their 
life, athletes experience rapid changes – psychological, physiological, 
cognitive, and behavioural – accompanied by an increase in weight, 
height, muscle mass and changes in body composition [106]. This 
anthropometric growth, together with hormonal and motor control 
changes, may produce different injury predispositions in young soccer 
players [73]. Many studies [20, 36, 42, 61, 76, 78] reported an 
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increase in injury rate with chronological age. As the years passed, 
players become faster and stronger [78] and they are subjected to 
higher volume of exposures and intensity of competition than in the 
past, and all these factors may contribute to increased injury incidence. 
However, if it is true that the overall injury incidence increases with 
age, it seems that training injury incidence was higher in younger 
soccer players [42, 43, 64], who, lacking technical and tactical skills, 
may be more susceptible to a higher risk of injury [42, 43]. However, 
not all the studies reported significative differences according to 
chronological age [44, 67].

As mentioned before, adolescence is a period characterised by 
rapid psychological and physiological changes; therefore, players 
with the same chronological age could experience different stages of 
puberty. For this reason, a few studies tried to investigate how bio-
logical age impacts on the injury rate. In this regard, three stud-
ies [71, 77, 97] adopted X-ray assessment to identify early, normal, 
and late maturer players. Materne et al. [97] found the greatest 
overall injury risk in early maturer players. Le Gall et al. [71] did not 
find a significant difference in overall injury incidence, but observed 
that early and late maturers may be vulnerable to different types of 
injuries. Johnson et al. [77] found more injuries in early maturers 
than in late or normal maturers, but the analysis did not reveal dif-
ferences after adjusting for training time, playing time, height, and 
position played. Further analysis is needed to clarify whether early 
or late maturation may impact on injury predisposition. However, 
greater agreement was found in studies [27, 73, 89] adopting the 
maturity offset method to assess maturity timing [107]. Particularly, 
a higher injury incidence was found in the period labelled as circa-
PHV, which is the period characterised by a rapid growth spurt. In 
this particular period known as “adolescent awkwardness”, the mo-
tor control strategies are altered [108], and the rapid growth of 
anatomical structures such as tendons, ligaments and bones may 
predispose soccer players to a higher risk of injury. Only one study 
adopted the Khamis Roche equation to assess the status of matura-
tion of the players [63]. The authors observed increased injuries in 
players classified as “early-maturing” compared to “on-time” or “late-
maturing” players.

Chronological and biological ages also appear to affect the sever-
ity of injuries. The different time intervals used to classify minimal, 
minor, moderate, and severe injuries make the comparison between 
the reported studies difficult. However, most studies found a greater 
prevalence of minimal/minor injuries [39, 42, 43, 51, 53, 56, 62, 
70, 71, 78] with a mean recovery time requiring less than one week. 
A few studies [12, 44] recorded a high prevalence of severe injuries. 
Moreover, severe injuries may be more frequent in older play-
ers [22, 39, 67]. This result is in line with previous studies con-
ducted on adult soccer players [109, 110]. The re-injury rate re-
ported was low, almost always close to 3% [22, 42, 44, 67, 71], 
and in a few cases higher than 15% [43, 70]. The re-injury rate may 
be affected by the presence or absence of a team’s medical staff, 
and by imposed pressures to return to play, particularly in elite and 

older categories. Furthermore, only four studies [27, 61, 62, 66] 
reported injury burden, which is the result of combination of sever-
ity and incidence. The highest injury burden was found in 
U16 [27, 61, 66] and U18 soccer players [62]. This may be ex-
plained by the rapid changes in height and weight that characterise 
these age groups, as well as by the increase in the training and match 
demands [61]. Despite being poorly adopted in youth soccer studies, 
this parameter has been widely used in rugby epidemiological stud-
ies [111–113], proving to be very useful to quantify the overall 
impact of an injury [103].

Of the total amount of articles, only nineteen reported injury in-
cidence rates in female soccer players. The overall injury incidence 
ranged between 1.1 [40] and 7.20 [65], and also in this case the 
rate was higher during matches than during training [51, 57, 65, 92]. 
The overall range found was very similar compared to injury incidence 
in male players. In fact, several studies which investigated injury 
rates in young male and female soccer players [72, 78, 83] did not 
find significant differences, although other studies [51, 55, 76] re-
ported a higher injury rate in the female sample. While it is well 
recognised that female athletes are more prone to ACL injury [114], 
due to hormonal, anthropometric and biomechanical factors, it is 
not yet clear whether sex difference may affect predisposition to 
other kinds of injury. Only a few studies [49, 57, 72, 78, 88, 92] 
reported injury severity in young female soccer players, and the use 
of different methods of classification makes any comparison difficult.

Injury incidence according to participant level
The overall injury incidence identified in elite and non-elite male young 
soccer players was very similar. By contrast, the training injury rate 
observed was slightly higher in elite players. However, substantial 
differences were found comparing match injury rate. The range was 
from 2.84 [67] to 47.7 [43] in elite young soccer players, and from 
1.8 [92] to 24.67 [65] in non-elite young soccer players. Although 
differences in injury risk between elite and non-elite groups have been 
investigated in adult soccer players [115], there is a lack of informa-
tion in young soccer players. The higher injury rate found during 
training and, in particular, during matches may be explained by the 
higher play intensity that increases with the competitive level.

In female young soccer players, however, it is not possible to make 
any comparisons due to the scarcity of information in elite groups.

Injury types and mechanism
Understanding the mechanisms underlying soccer-related injuries 
allows effective prevention strategies to be developed [116]. The 
most common types of injury reported in young male soccer players 
were muscle strains and ligament sprains [25, 36, 38, 43, 46, 64, 
66, 67, 70, 89]. Other studies reported a higher prevalence of 
contusions/haematoma [42, 52, 69], which are more predominant 
during matches [21] or tournaments [41, 55], explained by the high 
intensity and speed required during these events. Fractures, lacera-
tions and tendinosis appear to be less frequent in young soccer 
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thigh [12, 36, 47, 54, 74, 80]. Regarding ankle injuries, the in-
jury rate seems to increase with players’ age [20, 22, 35, 42]. 
One study [37], which focused exclusively on ankle injuries, con-
firmed this trend. According to previous studies [18, 20, 60], in-
creasing volume exposure in training and matches, as well as in-
creasing speed and muscle mass, may explain this tendency.

Furthermore, other studies recorded a high prevalence of groin 
injuries [39, 43, 48, 74, 80, 96]. In particular, one study found 
a higher rate of groin injuries in early maturer players [71], who, 
presenting an advanced biological age, were more predisposed to 
this kind of injury, as reported in a previous systematic review [121]. 
On the other hand, upper body and upper extremities showed a low-
er prevalence [12, 18, 36, 39, 41, 44, 47, 80] except for one 
study [38] conducted on goalkeepers, who, for reasons connected 
with playing position, are more exposed to elbow, forearm, wrist, and 
hand injuries. However, upper limb injuries might not be considered 
relevant to soccer participation, and therefore this could lead to their 
underestimation in epidemiological analysis [102].

In young female soccer players, the ankle and foot registered 
a high injury rate [35, 45, 49, 65, 72, 78, 85] as in male players, 
but they presented more knee injuries [41, 45, 49, 72, 88, 90]. As 
previously mentioned, this discrepancy could be explained by differ-
ent sex characteristics: anatomical (Q angle), neuromuscular (ham-
strings/quadriceps ratio), and hormonal (i.e. oestrogen, progesterone 
and relaxin) [122].

In female, as in male, young soccer players, upper body and up-
per extremities presented low prevalence [41, 45, 78, 90].

LIMITATIONS OF THIS REVIEW 
This review presents several strengths; to the best of our knowledge, 
this is the first review that combines epidemiological data and in-
jury risk factors. Moreover, unlike previous reviews on young soccer 
players, female players were included in the analysis.

However, several limitations must be considered. The heterogene-
ity of the studies, mainly due to the different injury definitions used, 
did not allow us to perform statistical or meta-analysis of the results. 
Furthermore, the follow-up period was highly variable, ranging from 
a few days during tournaments [93] to 10 seasons [42, 71].

Moreover, studies reporting injuries in retrospective design were 
included. In this case, recall bias may underestimate the real number 
of injuries.

Several factors contributed to make comparison between articles 
difficult: some articles reported injury prevalence without injury in-
cidence [18, 47], many authors reported injuries collected with dif-
ferent age ranges, the severity of injuries relied on contrasting clas-
sification methods [19, 23, 96] and, regarding anatomical location, 
many studies used different strategies to group the various ana-
tomical districts.

Including articles regardless of playing level allows one to increase 
the amount of data to analyse; however, different technical levels, 
coaching style, and age of specialisation may affect injury incidence.

players [36, 42, 43, 56, 69, 79]. However, injury types may present 
different distribution and variability according to chronological and 
biological age. A higher proportion of muscle strains was observed 
in older players [22, 42, 62, 78] compared to younger ones. The 
increase in training load and competitiveness combined with incom-
plete muscle mass development may predispose athletes to muscle 
strains [96] and explain this finding. In addition, when injury types 
were analysed according to skeletal age, strains were more common 
in early maturer players [71]. In contrast, osteochondrosis disorders 
such as Osgood-Schlatter’s disease were mostly found in younger 
players, in particular at the beginning and at the end of their growth 
spurt [96]. In fact, the growth spurt phase represents a critical mo-
ment for young athletes, when bone and soft tissue development 
could lead to a reduction in flexibility and in turn to growth-related 
injuries. Contrarily, young female soccer players appear to be more 
prone to ligament sprains than muscle strains [41, 45, 49, 51, 72]. 
In this regard, Del Coso et al. [45] speculated that hormonal release 
during the different menstrual phases (i.e. progesterone, oestrogen) 
may affect ligament laxity and neuromuscular control. In support of 
this hypothesis, O’Kane et al. [117] reported a higher risk of injury 
in postmenarchal players. Contusions also had high prevalence in 
young female soccer players [41, 49, 78, 86], while fractures, lac-
erations, and growth-related injuries had a low impact [41, 45, 49, 86].

Less agreement was found regarding the mechanism of injuries 
in male youth players. Several studies recorded a higher rate of 
contact injuries [12, 21, 43, 51, 56, 70, 78], but at the same time 
many others reported a higher prevalence of non-contact inju-
ries [18, 37, 39, 44, 47, 60, 70]. These results highlight the need 
to act bidirectionally in order to promote prevention strategies and 
reduce the risk of injury: first, developing good habits [78] and im-
proving adherence to a fair-play policy in order to reduce violent 
behaviour linked to contact-related injuries [118]; on the other hand, 
trying to avoid non-contact injuries through monitoring the weekly 
training load [23], improving neuromuscular control [119], and pro-
moting intervention strategies such as adoption of the “11+ Kids” 
programme [120].

In contrast, in female soccer, almost all the studies [24, 49, 51, 
78, 87, 88] reported a strong prevalence of contact injuries, with the 
percentage ranging from 47% to 94%. This discrepancy with male 
soccer is not very clear. However, it is possible to speculate that dif-
ferent technical and tactical skills, as well as the adoption of different 
rules, may affect the results and the differences between the sexes.

Anatomical location
Lower extremities were the most common injured body region in 
both male and female soccer players. However, it is possible to 
observe different anatomical distributions according to sex. In male 
soccer players the ankle and foot [12, 20, 23, 36, 42, 51, 65, 
80, 96] together with the thigh [18, 39, 43, 48, 64, 67, 70] were 
the most common body parts injured. When reported, the anterior 
thigh showed higher prevalence compared to the posterior 
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high in young soccer players, but it depends on numerous factors 
including age, sex, and maturity. Knowledge of individual character-
istics is needed in order to promote individualised prevention pro-
grammes.

Future studies should try to further investigate how the injury 
rate changes during the different development periods of young 
soccer players. Moreover, we observed a wide disparity between 
the studies conducted in male compared to female soccer. There-
fore, considering the real absence of consistent investigation, future 
studies should focus more on epidemiological analysis of female 
soccer players.
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CONCLUSIONS 
Although soccer is generally considered a safe sport, injuries in young 
soccer players may have serious consequences: dropout, sequelae, 
and economic impact. The interest in the analysis of injuries in youth 
soccer has increased exponentially in the last years. The introduction 
of international consensus statements [98, 103] made it possible to 
increase the quality of the studies (injury definition, severity definition, 
types of injuries recorded). Moreover, there has been an increase in 
the number of players involved and in the length of studies. In ad-
dition, a comparison between the recent studies (last 2–3 years) 
with the past studies shows the increased use of parameters such 
as injury burden [61, 62] that allow better quantification of the in-
jury impact in young soccer players.

Our analysis showed a different predisposition to injury according 
to sex, chronological and biological age. Injury incidence tends to 
increase with increasing age, and it is higher in matches and tourna-
ments than in training. The growth spurt represents a period of high 
vulnerability in young male soccer players. However, further studies 
should clarify whether sex and maturity status have an impact on 
injury incidence. Male soccer players seem to be more prone to mus-
cle strains and ligament sprains affecting particularly the ankle and 
thigh. Female players meanwhile suffer more ligament sprains lo-
cated in the ankle and knee. Severe injuries are less frequent but tend 
to increase in older players. Therefore, the injury incidence may be 

1.	 Count FB. 270 million people active in 
football. FIFA Commun Div Inf Serv. 
2006; 31:2007.

2.	 Čović N, Alić H, Manić G. Effects of 
recreational soccer on health status 
improvement. SPORT Sci. 2016; 18.

3.	 Krustrup P, Nielsen JJ, Krustrup BR, 
Christensen JF, Pedersen H, 
Randers MB, Aagaard P, Petersen A-M, 
Nybo L, Bangsbo J. Recreational soccer 
is an effective health-promoting activity 
for untrained men. Br J Sports Med. 
2009; 43(11):825–31.

4.	 Milanović Z, Pantelić S, Sporiš G, 
Mohr M, Krustrup P. Health-related 
physical fitness in healthy untrained 
men: Effects on VO 2 max, jump 
performance and flexibility of soccer 
and moderate-intensity continuous 
running. PloS One. 2015; 
10(8):e0135319.

5.	 Hammami A, Chamari K, Slimani M, 
Shephard RJ, Yousfi N, Tabka Z, 
Bouhlel E. Effects of recreational soccer 
on physical fitness and health indices in 
sedentary healthy and unhealthy 
subjects. Biol Sport. 2016; 33(2):127.

6.	 Giza E, Micheli LJ. Soccer injuries. In: 
Epidemiology of Pediatric Sports 
Injuries. Karger Publishers; 2005. 
p. 140–69.

7.	 Kolstrup LA, Koopmann KU, 
Nygaard UH, Nygaard RH, Agger P. 

Injuries during football tournaments in 
45,000 children and adolescents. Eur 
J Sport Sci. 2016; 16(8):1167–75.

8.	 Brink MS, Visscher C, Arends S, 
Zwerver J, Post WJ, Lemmink KA. 
Monitoring stress and recovery: new 
insights for the prevention of injuries and 
illnesses in elite youth soccer players. Br 
J Sports Med. 2010; 44(11):809–15.

9.	 Stølen T, Chamari K, Castagna C, 
Wisløff U. Physiology of soccer. Sports 
Med. 2005; 35(6):501–36.

10.	 Kristiansen E, Murphy D, Roberts GC. 
Organizational stress and coping in US 
professional soccer. J Appl Sport 
Psychol. 2012; 24(2):207–23.

11.	 DuRant RH, Pendergrast RA, Donner J, 
Seymore C, Gaillard G. Adolescents’ 
attrition from school-sponsored sports. 
Am J Dis Child. 1991; 
145(10):1119–23.

12.	 Timpka T, Risto O, Björmsjö M. Boys 
soccer league injuries: a community-
based study of time-loss from sports 
participation and long-term sequelae. 
Eur J Public Health. 2008; 
18(1):19–24.

13.	 Marshall DA, Lopatina E, Lacny S, 
Emery CA. Economic impact study: 
neuromuscular training reduces the 
burden of injuries and costs compared 
to standard warm-up in youth soccer. Br 
J Sports Med. 2016; 50(22):1388–93.

14.	 Bahr R, Holme I. Risk factors for sports 
injuries—a methodological approach. 
Br J Sports Med. 2003;  
37(5):384–92.

15.	 Vänttinen T, Blomqvist M, Nyman K, 
Häkkinen K. Changes in body 
composition, hormonal status, and 
physical fitness in 11-, 13-, and 
15-year-old Finnish regional youth 
soccer players during a two-year 
follow-up. J Strength Cond Res. 2011; 
25(12):3342–51.

16.	 John C, Rahlf AL, Hamacher D, Zech A. 
Influence of biological maturity on static 
and dynamic postural control among 
male youth soccer players. Gait Posture. 
2019; 68:18–22.

17.	 Van Mechelen W, Hlobil H, Kemper HC. 
Incidence, severity, aetiology and 
prevention of sports injuries. Sports 
Med. 1992; 14(2):82–99.

18.	 Deehan DJ, Bell K, McCaskie AW. 
Adolescent musculoskeletal injuries in 
a football academy. J Bone Joint Surg 
Br. 2007; 89(1):5–8.

19.	 Olumide A, Ajide K. Incidence and 
factors associated with injuries among 
adolescent players in an amateur soccer 
tournament in Southwest, Nigeria. 
J Sports Med Phys Fitness. 2015; 
56(9):1026–33.

20.	 Schmidt-Olsen S, Jørgensen U, 
Kaalund S, Sørensen J. Injuries among 

REFERENCES 



Biology of Sport, Vol. 40 No1, 2023   23

Epidemiologic analysis of injuries in young soccer players

young soccer players. Am J Sports Med. 
1991; 19(3):273–5.

21.	 Kuzuhara K, Shibata M, Uchida R. 
Injuries in Japanese junior soccer 
players during games and practices. 
J Athl Train. 2017; 52(12):1147–52.

22.	 Brito J, Malina RM, Seabra A, 
Massada JL, Soares JM, Krustrup P, 
Rebelo A. Injuries in Portuguese youth 
soccer players during training and match 
play. J Athl Train. 2012; 47(2):191–7.

23.	 Bowen L, Gross AS, Gimpel M, Li F-X. 
Accumulated workloads and the acute: 
chronic workload ratio relate to injury 
risk in elite youth football players. Br 
J Sports Med. 2017; 51(5):452–9.

24.	 Soligard T, Grindem H, Bahr R, 
Andersen TE. Are skilled players at 
greater risk of injury in female youth 
football? Br J Sports Med. 2010; 
44(15):1118–23.

25.	 Raya-González J, Nakamura FY, 
Castillo D, Yanci J, Fanchini M. 
Determining the relationship between 
internal load markers and noncontact 
injuries in young elite soccer players. Int 
J Sports Physiol Perform. 2019; 
14(4):421–5.

26.	 Aoki H, Kohno T, Fujiya H, Kato H, 
Yatabe K, Morikawa T, Seki J. Incidence 
of injury among adolescent soccer 
players: a comparative study of artificial 
and natural grass turfs. Clin J Sport 
Med. 2010; 20(1):1–7.

27.	 Bult HJ, Barendrecht M, Tak IJR. Injury 
risk and injury burden are related to age 
group and peak height velocity among 
talented male youth soccer players. 
Orthop J Sports Med. 2018; 
6(12):2325967118811042.

28.	 Metzl JD, Micheli LJ. YOUTH SOCCER:: 
AN EPIDEMIOLOGIC PERSPECTIVE. 
Clin Sports Med. 1998; 17(4):663–73.

29.	 Faude O, Rößler R, Junge A. Football 
injuries in children and adolescent 
players: are there clues for prevention? 
Sports Med. 2013; 43(9):819–37.

30.	 Jones S, Almousa S, Gibb A, 
Allamby N, Mullen R, Andersen TE, 
Williams M. Injury incidence, 
prevalence and severity in high-level 
male youth football: a systematic 
review. Sports Med. 2019; 1–21.

31.	 Liberati A, Altman DG, Tetzlaff J, 
Mulrow C, Gøtzsche PC, Ioannidis JP, 
Clarke M, Devereaux PJ, Kleijnen J, 
Moher D. The PRISMA statement for 
reporting systematic reviews and 
meta-analyses of studies that evaluate 
health care interventions: explanation 
and elaboration. J Clin Epidemiol. 
2009; 62(10):e1–34.

32.	 Hume PA, Lorimer AV, Griffiths PC, 
Carlson I, Lamont M. Recreational 
snow-sports injury risk factors and 
countermeasures: a meta-analysis 
review and Haddon matrix evaluation. 
Sports Med. 2015; 45(8):1175–90.

33.	 Bizzini M, Childs JD, Piva SR, Delitto A. 
Systematic review of the quality of 
randomized controlled trials for 
patellofemoral pain syndrome. J Orthop 
Sports Phys Ther. 2003; 33(1):4–20.

34.	 Maher CG, Sherrington C, Herbert RD, 
Moseley AM, Elkins M. Reliability of the 
PEDro scale for rating quality of 
randomized controlled trials. Phys Ther. 
2003; 83(8):713–21.

35.	 Elias SR. 10-year trend in USA Cup 
soccer injuries: 1988–1997. Med Sci 
Sports Exerc. 2001; 33(3):359–67.

36.	 Read PJ, Oliver JL, De Ste Croix MB, 
Myer GD, Lloyd RS. An audit of injuries 
in six English professional soccer 
academies. J Sports Sci. 2018; 
36(13):1542–8.

37.	 Cloke DJ, Ansell P, Avery P, Deehan D. 
Ankle injuries in football academies: 
a three-centre prospective study. Br 
J Sports Med. 2011; 45(9):702–8.

38.	 Błażkiewicz A, Grygorowicz M, 
Białostocki A, Czaprowski D. 
Characteristics of goalkeeping injuries: 
a retrospective, self-reported study in 
adolescent soccer players. J Sports Med 
Phys Fitness. 2018; 58(12):1823–30.

39.	 Tourny C, Sangnier S, Cotte T, 
Langlois R, Coquart J. Epidemiologic 
study of young soccer player’s injuries 
in U12 to U20. J Sports Med Phys 
Fitness. 2014; 54(4):526–35.

40.	 Sullivan JA, Gross RH, Grana WA, 
Garcia-Moral CA. Evaluation of injuries 
in youth soccer. Am J Sports Med. 
1980; 8(5):325–7.

41.	 Maehlum S, Dahl E, Daljord OA. 
Frequency of injuries in a youth soccer 
tournament. Phys Sportsmed. 1986; 
14(7):73–9.

42.	 Le Gall F, Carling C, Reilly T, 
Vandewalle H, Church J, Rochcongar P. 
Incidence of injuries in elite French 
youth soccer players: a 10-season 
study. Am J Sports Med. 2006; 
34(6):928–38.

43.	 Ergün M, Denerel HN, Binnet MS, 
Ertat KA. Injuries in elite youth football 
players: a prospective three-year study. 
Acta Orthop Traumatol Turc. 2013; 
47(5):339–46.

44.	 Nogueira M, Laiginhas R, Ramos J, 
Costa O. Injuries in Portuguese amateur 
youth football players: a six month 
prospective descriptive study. Acta Med 
Port. 2017; 30(12):840–7.

45.	 Del Coso J, Herrero H, Salinero JJ. 
Injuries in Spanish female soccer 
players. J Sport Health Sci. 2018; 
7(2):183–90.

46.	 Brito J, Rebelo A, Soares JM, Seabra A, 
Krustrup P, Malina RM. Injuries in youth 
soccer during the preseason. Clin 
J Sport Med. 2011; 21(3):259–60.

47.	 Renshaw A, Goodwin PC. Injury 
incidence in a Premier League youth 
soccer academy using the consensus 

statement: a prospective cohort study. 
BMJ Open Sport Exerc Med. 2016; 
2(1):e000132.

48.	 Nilsson T, Östenberg AH, Alricsson M. 
Injury profile among elite male youth 
soccer players in a Swedish first league. 
J Exerc Rehabil. 2016;12(2):83.

49.	 Lislevand M, Andersen TE, Junge A, 
Dvorak J, Steffen K. Injury surveillance 
during a 2-day national female youth 
football tournament in Kenya. Br 
J Sports Med. 2014; 48(11):924–8.

50.	 Raya-González J, Suarez-Arrones L, 
Larruskain J, de Villarreal ES. Muscle 
injuries in the academy of a Spanish 
professional football club: A one-year 
prospective study. Apunts Med Esport. 
2018;53(197):3–9.

51.	 Khodaee M, Currie DW, Asif IM, 
Comstock RD. Nine-year study of US 
high school soccer injuries: data from 
a national sports injury surveillance 
programme. Br J Sports Med. 2017; 
51(3):185–93.

52.	 Herdy CV, Vale R, da Silva J, Simão R, 
da Silva Novaes J, Lima V, Gonçalves D, 
Godoy ES, Selfe J, Alkmim R. 
Occurrence and type of sports injuries 
in elite young Brazilian soccer players. 
Arch Med Deporte Rev Fed Esp Med 
Deporte Confed Iberoam Med Deporte. 
2017; 34(179):140–4.

53.	 Jacobs S, Van den Berg L. Prevalence, 
severity and mechanism of acute 
injuries in elite male African youth 
soccer players: biokinetics practice and 
sport injuries. Afr J Phys Health Educ 
Recreat Dance. 2012; 18(2):329–43.

54.	 McCarroll JR, Meaney C, Sieber JM. 
Profile of youth soccer injuries. Phys 
Sportsmed. 1984; 12(2):113–7.

55.	 Andreasen I, Faunø P, Lund B, 
Lemche P, Knudsen H. Soccer injuries 
among youth. Scand J Med Sci Sports. 
1993; 3(1):62–6.

56.	 Kakavelakis KN, Vlazakis S, Vlahakis I, 
Charissis G. Soccer injuries in 
childhood. Scand J Med Sci Sports. 
2003; 13(3):175–8.

57.	 Schiff MA. Soccer injuries in female 
youth players. J Adolesc Health. 2007; 
40(4):369–71.

58.	 Schiff MA, Mack CD, Polissar NL, 
Levy MR, Dow SP, O’Kane JW. Soccer 
injuries in female youth players: 
comparison of injury surveillance by 
certified athletic trainers and internet. 
J Athl Train. 2010; 45(3):238–42.

59.	 Rössler R, Junge A, Chomiak J, 
Dvorak J, Faude O. Soccer injuries in 
players aged 7 to 12 years: 
a descriptive epidemiological study over 
2 seasons. Am J Sports Med. 2016; 
44(2):309–17.

60.	 Volpi P, Pozzoni R, Galli M. The major 
traumas in youth football. Knee Surg 
Sports Traumatol Arthrosc. 2003; 
11(6):399–402.



24

Mauro Mandorino et al.

61.	 Wik EH, Lolli L, Chamari K, Materne O, 
Di Salvo V, Gregson W, Bahr R. Injury 
patterns differ with age in male youth 
football: a four-season prospective 
study of 1111 time-loss injuries in an 
elite national academy. Br J Sports 
Med. 2021;55(14):794-800.

62.	 Materne O, Chamari K, Farooq A, 
Weir A, Hölmich P, Bahr R, Greig M, 
McNaughton LR. Injury incidence and 
burden in a youth elite football 
academy: a four-season prospective 
study of 551 players aged from under 
9 to under 19 years. Br J Sports Med. 
2021;55(9):493-500.

63.	 Light N, Johnson A, Williams S, 
Smith N, Hale B, Thorborg K. Injuries in 
youth football and the relationship to 
player maturation: an analysis of 
time-loss injuries during four seasons in 
an English elite male football academy. 
Scand J Med Sci Sports. 
2021;31(6):1324-1334

64.	 Cezarino LG, Grüninger BL da S, 
Scattone Silva R. Injury profile in 
a Brazilian first-division youth soccer 
team: a prospective study. J Athl Train. 
2020; 55(3):295–302.

65.	 Sokka T, Hilska M, Vasankari T, 
Leppänen M, Kannus P, Parkkari J, 
Haapasalo H, Forsman H, Raitanen J, 
Pasanen K. Females sustain more ankle 
injuries than males in youth football. Int 
J Sports Med. 2020; 41(14):1017–23.

66.	 Raya-González J, Suárez-Arrones L, 
Navandar A, Balsalobre-Fernández C, 
de Villarreal ES. Injury profile of elite 
male young soccer players in a spanish 
professional soccer club: A prospective 
study during 4 consecutive seasons. 
J Sport Rehabil. 2019;29(6):801-807.

67.	 Bianco A, Spedicato M, Petrucci M, 
Messina G, Thomas E, Sahin FN, 
Paoli A, Palma A. A prospective analysis 
of the injury incidence of young male 
professional football players on artificial 
turf. Asian J Sports Med. 
2016;7(1):e28425.

68.	 Kofotolis N. Ankle sprain injuries in 
soccer players aged 7–15 years during 
a one-year season. Biol Exerc. 2014; 
10(2):37-35.

69.	 Kemper GLJ, Van Der Sluis A, 
Brink MS, Visscher C, Frencken WGP, 
Elferink-Gemser MT. Anthropometric 
injury risk factors in elite-standard 
youth soccer. Int J Sports Med. 2015; 
36(13):1112–7.

70.	 Frisch A, Urhausen A, Seil R, Croisier 
J-L, Windal T, Theisen D. Association 
between preseason functional tests and 
injuries in youth football: A prospective 
follow-up. Scand J Med Sci Sports. 
2011; 21(6):e468–76.

71.	 Le Gall F, Carling C, Reilly T. Biological 
maturity and injury in elite youth 
football. Scand J Med Sci Sports. 
2007; 17(5):564–72.

72.	 Emery CA, Meeuwisse WH, 
Hartmann SE. Evaluation of risk factors 
for injury in adolescent soccer: 
implementation and validation of an 
injury surveillance system. Am J Sports 
Med. 2005; 33(12):1882–91.

73.	 Johnson DM, Williams S, Bradley B, 
Sayer S, Murray Fisher J, Cumming S. 
Growing pains: Maturity associated 
variation in injury risk in academy 
football. Eur J Sport Sci. 2020; 
20(4):544–52.

74.	 De Ridder R, Witvrouw E, Dolphens M, 
Roosen P, Van Ginckel A. Hip strength 
as an intrinsic risk factor for lateral 
ankle sprains in youth soccer players: 
a 3-season prospective study. Am 
J Sports Med. 2017; 45(2):410–6.

75.	 Van der Sluis A, Elferink-Gemser MT, 
Brink MS, Visscher C. Importance of 
peak height velocity timing in terms of 
injuries in talented soccer players. Int 
J Sports Med. 2015; 36(04):327–32.

76.	 Kucera KL, Marshall SW, Kirkendall DT, 
Marchak PM, Garrett WE. Injury history 
as a risk factor for incident injury in 
youth soccer. Br J Sports Med. 2005; 
39(7):462–462.

77.	 Johnson A, Doherty PJ, Freemont A. 
Investigation of growth, development, 
and factors associated with injury in 
elite schoolboy footballers: prospective 
study. BMJ. 2009; 338:b490.

78.	 Froholdt A, Olsen OE, Bahr R. Low risk 
of injuries among children playing 
organized soccer: a prospective cohort 
study. Am J Sports Med. 2009; 
37(6):1155–60.

79.	 Hoff GL, Martin TA. Outdoor and indoor 
soccer: injuries among youth players. 
Am J Sports Med. 1986; 14(3):231–3.

80.	 Bacon CS, Mauger AR. Prediction of 
overuse injuries in professional 
u18-u21 footballers using metrics of 
training distance and intensity. 
J Strength Cond Res. 2017; 
31(11):3067–76.

81.	 Watson A, Brickson S, Brooks MA, 
Dunn W. Preseason aerobic fitness 
predicts in-season injury and illness in 
female youth athletes. Orthop J Sports 
Med. 2017; 
5(9):2325967117726976.

82.	 Hägglund M, Waldén M. Risk factors for 
acute knee injury in female youth 
football. Knee Surg Sports Traumatol 
Arthrosc. 2016; 24(3):737–46.

83.	 Rössler R, Junge A, Chomiak J, 
Němec K, Dvorak J, Lichtenstein E, 
Faude O. Risk factors for football 
injuries in young players aged 7 to 
12 years. Scand J Med Sci Sports. 
2018; 28(3):1176–82.

84.	 Emery CA, Meeuwisse WH. Risk factors 
for injury in indoor compared with 
outdoor adolescent soccer. Am J Sports 
Med. 2006; 34(10):1636–42.

85.	 O’Kane JW, Neradilek M, Polissar N, 

Sabado L, Tencer A, Schiff MA. Risk 
factors for lower extremity overuse 
injuries in female youth soccer players. 
Orthop J Sports Med. 2017; 
5(10):2325967117733963.

86.	 Steffen K, Myklebust G, Andersen TE, 
Holme I, Bahr R. Self-reported injury 
history and lower limb function as risk 
factors for injuries in female youth 
soccer. Am J Sports Med. 2008; 
36(4):700–8.

87.	 Clausen MB, Tang L, Zebis MK, 
Krustrup P, Hölmich P, Wedderkopp N, 
Andersen LL, Christensen KB, Møller M, 
Thorborg K. Self-reported previous knee 
injury and low knee function increase 
knee injury risk in adolescent female 
football. Scand J Med Sci Sports. 
2016; 26(8):919–26.

88.	 O’Kane JW, Gray KE, Levy MR, 
Neradilek M, Tencer AF, Polissar NL, 
Schiff MA. Shoe and field surface risk 
factors for acute lower extremity injuries 
among female youth soccer players. 
Clin J Sport Med. 2016; 26(3):245.

89.	 van der Sluis A, Elferink-Gemser MT, 
Coelho-e-Silva MJ, Nijboer JA, 
Brink MS, Visscher C. Sport injuries 
aligned to peak height velocity in 
talented pubertal soccer players. Int 
J Sports Med. 2014; 35(04):351–5.

90.	 Watson A, Brickson S, Brooks A, 
Dunn W. Subjective well-being and 
training load predict in-season injury 
and illness risk in female youth soccer 
players. Br J Sports Med. 2017; 
51(3):194–9.

91.	 Namazi P, Zarei M, Hovanloo F, Abbasi H. 
The association between the isokinetic 
muscle strength and lower extremity 
injuries in young male football players. 
Phys Ther Sport. 2019; 39:76–81.

92.	 Nagle K, Johnson B, Brou L, 
Landman T, Sochanska A, 
Comstock RD. Timing of lower 
extremity injuries in competition and 
practice in high school sports. Sports 
Health. 2017; 9(3):238–46.

93.	 Rosenbaum DA, Silvis ML, Williams JE, 
Davis SW. Variation in injury risk over 
the course of a two-day youth club 
soccer tournament. Inj Prev. 2009; 
15(4):266–9.

94.	 Sieland J, Krause F, Kalo K, Wilke J, 
Vogt L, Banzer W, Niederer D. Injuries 
and functional performance status in 
young elite football players: 
a prospective 2-year monitoring. 
J Sports Med Phys Fitness. 
2020;60(10):1363-1370.

95.	 Cloke DJ, Spencer S, Hodson A, 
Deehan D. The epidemiology of ankle 
injuries occurring in English Football 
Association academies. Br J Sports 
Med. 2009; 43(14):1119–25.

96.	 Price RJ, Hawkins RD, Hulse MA, 
Hodson A. The Football Association 
medical research programme: an audit 



Biology of Sport, Vol. 40 No1, 2023   25

Epidemiologic analysis of injuries in young soccer players

of injuries in academy youth football. Br 
J Sports Med. 2004; 38(4):466–71.

97.	 Materne O, Chamari K, Farooq A, 
Weir A, Hölmich P, Bahr R, Greig M, 
McNaughton LR. Association of skeletal 
maturity and injury risk in elite youth 
soccer players: A 4-season prospective 
study with survival analysis. Orthop 
J Sports Med. 2021; 
9(3):2325967121999113.

98.	 Fuller CW, Ekstrand J, Junge A, 
Andersen TE, Bahr R, Dvorak J, 
Hägglund M, McCrory P, 
Meeuwisse WH. Consensus statement 
on injury definitions and data collection 
procedures in studies of football 
(soccer) injuries. Scand J Med Sci 
Sports. 2006; 16(2):83–92.

99.	 Hägglund M, Waldén M, Bahr R, 
Ekstrand J. Methods for epidemiological 
study of injuries to professional football 
players: developing the UEFA model. Br 
J Sports Med. 2005; 39(6):340–6.

100.	Steffen K, Pensgaard AM, Bahr R. 
Self-reported psychological 
characteristics as risk factors for injuries 
in female youth football. Scand J Med 
Sci Sports. 2009; 19(3):442–51.

101.	Tabben M, Whiteley R, Wik EH, Bahr R, 
Chamari K. Methods may matter in 
injury surveillance:“how” may be more 
important than “what, when or why.” 
Biol Sport. 2020; 37(1):3.

102.	Wik EH, Materne O, Chamari K, 
Duque JDP, Horobeanu C, Salcinovic B, 
Bahr R, Johnson A. Involving 
research-invested clinicians in data 
collection affects injury incidence in 
youth football. Scand J Med Sci Sports. 
2019; 29(7):1031–9.

103.	Group IOCI and IEC, Bahr R, Clarsen B, 
Derman W, Dvorak J, Emery CA, 
Finch CF, Hägglund M, Junge A, 
Kemp S. International Olympic 
Committee consensus statement: 
methods for recording and reporting of 
epidemiological data on injury and 
illness in sports 2020 (including the 
STROBE extension for sports injury and 
illness surveillance (STROBE-SIIS)). 
Orthop J Sports Med. 2020; 
8(2):2325967120902908.

104.	Raphael K. Recall bias: a proposal for 
assessment and control. Int 
J Epidemiol. 1987; 16(2):167–70.

105.	Bastos FN, Vanderlei FM, 
Vanderlei LCM, Júnior JN, Pastre CM. 
Investigation of characteristics and risk 
factors of sports injuries in young soccer 
players: a retrospective study. Int Arch 
Med. 2013; 6(1):14.

106.	Stang J, Story M. Adolescent growth 
and development. 1987; 

107.	Mirwald RL, Baxter-Jones AD, 
Bailey DA, BEUNEN GP. An assessment 
of maturity from anthropometric 
measurements. Med Sci Sports Exerc. 
2002; 34(4):689–94.

108.	Philippaerts RM, Vaeyens R, Janssens M, 
Van Renterghem B, Matthys D, Craen R, 
Bourgois J, Vrijens J, Beunen G, 
Malina RM. The relationship between 
peak height velocity and physical 
performance in youth soccer players. 
J Sports Sci. 2006; 24(3):221–30.

109.	Chomiak J, Junge A, Peterson L, 
Dvorak J. Severe injuries in football 
players. Am J Sports Med. 2000;28(5 
Suppl):S58-68. 

110.	Høy K, Lindblad BE, Terkelsen CJ, 
Helleland HE, Terkelsen CJ. European 
soccer injuries: a prospective 
epidemiologic and socioeconomic study. 
Am J Sports Med. 1992; 
20(3):318–22.

111.	Brooks JH, Fuller CW, Kemp SP, 
Reddin DB. Incidence, risk, and 
prevention of hamstring muscle injuries 
in professional rugby union. Am 
J Sports Med. 2006; 34(8):1297–306.

112.	Brooks JH, Fuller CW, Kemp SP, 
Reddin DB. An assessment of training 
volume in professional rugby union and 
its impact on the incidence, severity, and 
nature of match and training injuries. 
J Sports Sci. 2008; 26(8):863–73.

113.	Williams S, Trewartha G, Kemp SP, 
Brooks JH, Fuller CW, Taylor AE, 
Cross MJ, Stokes KA. Time loss injuries 
compromise team success in Elite 
Rugby Union: a 7-year prospective 
study. Br J Sports Med. 2016; 
50(11):651–6.

114.	Waldén M, Hägglund M, Werner J, 

Ekstrand J. The epidemiology of anterior 
cruciate ligament injury in football 
(soccer): a review of the literature from 
a gender-related perspective. Knee Surg 
Sports Traumatol Arthrosc. 2011; 
19(1):3–10.

115.	Stubbe JH, Schmikli SL, van de Port IGL, 
Backx FJG. Differences in injury risk and 
characteristics between Dutch amateur 
and professional soccer players. J Sci 
Med Sport. 2015; 18(2):145–9.

116.	Pfirrmann D, Herbst M, Ingelfinger P, 
Simon P, Tug S. Analysis of injury 
incidences in male professional adult 
and elite youth soccer players: 
a systematic review. J Athl Train. 2016; 
51(5):410–24.

117.	O’Kane JW, Tencer A, Neradilek M, 
Polissar N, Sabado L, Schiff MA. Is knee 
separation during a drop jump associated 
with lower extremity injury in adolescent 
female soccer players? Am J Sports Med. 
2016; 44(2):318–23.

118.	Koutures CG, Gregory AJ. Injuries in 
youth soccer. Pediatrics. 2010; 
125(2):410–4.

119.	Räisänen AM, Arkkila H, Vasankari T, 
Steffen K, Parkkari J, Kannus P, 
Forsman H, Pasanen K. Investigation of 
knee control as a lower extremity injury 
risk factor: A prospective study in youth 
football. Scand J Med Sci Sports. 
2018; 28(9):2084–92.

120.	Rössler R, Verhagen E, Rommers N, 
Dvorak J, Junge A, Lichtenstein E, 
Donath L, Faude O. Comparison of the 
‘11+ Kids’ injury prevention 
programme and a regular warmup in 
children’s football (soccer): a cost 
effectiveness analysis. Br J Sports Med. 
2019; 53(5):309–14.

121.	Ryan J, DeBurca N, Mc Creesh K. Risk 
factors for groin/hip injuries in field-based 
sports: a systematic review. Br J Sports 
Med. 2014; 48(14):1089–96.

122.	Hewett TE. Neuromuscular and 
hormonal factors associated with knee 
injuries in female athletes. Sports Med. 
2000; 29(5):313–27.


