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Context: Despite the popularity of soccer at the male first-
division youth level, data on the incidence of injuries in Brazil are
limited.

Objective: To prospectively study the injury profile of male
first-division youth soccer players during 1 season (January to
December 2017).

Design: Descriptive epidemiology study.

Setting: Data compiled at a youth soccer academy.

Patients or Other Participants: The study involved 228
players between 10 and 20 years old from a first-division
Brazilian soccer academy.

Main Outcome Measure(s): Injury incidence rate was
reported as the number of injuries divided by overall exposure
(training and match hours) multiplied by 1000. The rate ratio
(injury incidence rate during matches in relation to training) was
also calculated. Time-loss injuries (ie, physical complaints
sustained during soccer matches or training that resulted in a
player being unable to take part in soccer training or match play)
during the season were recorded.

(5995 hours of match play and 94394 of training) were
registered. The overall injury incidence rate was 1.86 per
1000 hours. In total, 4792 days were lost from soccer activities.
The majority of injuries were noncontact thigh muscle disorders
and ankle sprains. Injury incidence was greater in matches
than in training, and the oldest age group (under 20 years old)
had the highest injury incidence rate in matches, while the
under 17-year-old group had the highest injury incidence rate in
training sessions (22.48 and 3.05 per 1000 hours, respective-
ly).

Conclusions: Muscle injury incidence rates observed
among Brazilian soccer athletes under 20 years old were similar
to those reported in professional players. Preventive measures
are recommended to reduce injury rates. Additionally, the
number of injuries incurred during training was high compared
with match play, and training programs need to be assessed so
that injury prevention can be improved.

Results: A total of 187 injuries were documented in 122 Key Words: epidemiology, adolescents, sports injuries,
players (65.2%). During the season, 100 389 hours of exposure prevention
Key Points

highest injury rate in training sessions.

» To our knowledge, this is the first prospective study to report the incidence and patterns of injury among Brazilian
youth soccer players. The incidence, type, and nature of injuries in elite Brazilian youth players were comparable
with those reported in other studies on youth soccer players.

» The injury risk was 6-fold greater in matches than in training. The injury incidence was greater in matches than in
training, and the oldest age group (U-20) had the highest injury rate in matches, while the U-17 group had the

» Muscle injury incidence rates observed among Brazilian athletes under 20 years old were similar to those reported in

professional players. No concussions were reported.

occer is a popular sport worldwide,! with high
S participation rates at the Brazil youth level. Accord-

ing to the Fédération Internationale de Football
Association’s (FIFA’s) Big Count, 1.347 million male
youth players were registered in the Brazil Soccer
Association.! Brazil is the most represented country among
the professional leagues of the 6 continental confederations
supported by FIFA,?> but epidemiologic data from this
population are underrepresented in the literature. In
October 2016, Brazil players migrating to top-division
European leagues before their 18th birthday totaled 1784.°
Despite the sport’s popularity at the youth level, empirical

information on the incidence of injuries in Brazil is
limited.*

Given that soccer is one of the contact sports with the
highest rates of injuries,™® FIFA has expressed concern
about the physical and mental demands placed on soccer
players and the association of these demands with
injuries.”® A recent injury-surveillance study'® conducted
in the United States recorded 1554 injuries sustained by
male college soccer players over 6 seasons. Most of these
injuries affected the lower limbs, and the most common
injuries were ankle sprains and thigh muscle strains.'®
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Soccer-related injuries appear to be different during
training and match play. Authors'' of a Canadian study
developed to implement and validate an injury-surveillance
system analyzed the injury profiles of youth soccer players
at different levels and in different age groups. The risk of
injuries in players under 16 years old and those under 18
years old was considerably higher during match play than
during training in Divisions 1 and 2.'!

Regarding injury severity, researchers'? reported that
most injuries in a 10-year French study of elite youth soccer
players were minor, requiring no more than 2 to 4 days of
absence from participation. Using similar injury definitions,
Portuguese investigators noted'® a higher proportion of
moderate (7 to 28 days of absence from participation)
injuries. Still, studies characterizing injuries in Brazilian
youth soccer players are lacking.

Preventive measures are based on epidemiologic re-
search, and the first step in injury prevention is to establish
the extent of the injury problem—the incidence, severity,
and injury profile of the sport.'* Considering that injury
patterns in soccer might vary in different countries, the aim
of our prospective study was to examine the incidence and
demographics of sport-related injuries of elite youth soccer
players of different age ranges in a Brazilian soccer
academy. These results can be used to identify specific
targets for preventive interventions and to better allocate
resources to reduce injury rates in this popular sport.

Given the high degree of competitiveness among young
players seeking to reach the professional level in Brazil, we
hypothesized that players 16 years of age or older would
sustain injury profiles similar to those observed in
professional soccer players and that the rate of injuries
during match play would be higher than during training.

METHODS
Study Design and Participants

A prospective cohort study of a Brazilian first-division
youth male soccer academy was conducted during the 2017
season (January 1 to December 31). The study was
conducted in the capital city of S3o Paulo in the southeast
region of Brazil. All players between the ages of 10 and 20
years who were affiliated with the local soccer federation
and had a contractual tie to the club were recruited. Players
age 16 years or older had either amateur or professional
contracts, and players younger than 16 years had amateur
contracts with the team. These contracts prevent players
from playing on any other teams.

Nine age levels composed the population of this study:
under 11 (U-11; athletes <11 years old), under 12 (U-12;
11-12 years old), under 13 (U-13; 12—13 years old), under
14 (U-14; 13—14 years old), under 15 (U-15; 1415 years
old), under 16 (U-16; 15-16 years old), under 17 (U-17;
1617 years old), under 18 (U-18; 17—18 years old), and
under 20 (U-20; 1720 years old). At the beginning of the
season, 220 players were affiliated with the club. During the
year, 19 players left the club and 27 joined. By the end of
the season, 228 players were affiliated, and all consented to
take part in the study.

This study was approved by the university’s ethics
committee, and written informed consent was obtained
from each player or the parent or legal representative if the
player was under the legal age of consent. Study reporting

followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement guidelines.'>

Definitions

The definitions and procedures we used were consistent
with those recommended in consensus studies of soccer
injuries.””!® The definition of injury was “any physical
complaint sustained by a player during a soccer match or
soccer training that results in a player being unable to take
full part in future soccer training or match play (ie, time-
loss injury).”” Injuries not related to soccer were not
analyzed, although the time loss from participation for non—
soccer-related injuries was considered for the exposure
information. A player was considered injured until the
team’s medical staff indicated that he could be fully
involved in training and was available for match selection.

Injuries were categorized in terms of event type (training
or match play), injury type (noncontact muscle disorder,
muscle contusion, ligament sprain, ligament rupture,
dislocation/subluxation, tendinopathy, fracture, other bone
injury, cartilage injury, meniscus tear, patellofemoral pain,
patellar instability, or low back pain), injury location (foot/
toes, ankle, lower leg, knee, thigh, hip/groin, lumbar/
sacrum/pelvis, abdomen, shoulder, elbow, forearm, hand/
fingers, or head/face), number of days lost to injury, and
injury severity (minor, mild, moderate, or severe).”-!°

Medical team members used a simplified Munich
classification'” to characterize muscle injuries. Specifically,
with the exception of contusions, all muscle complaints
were described as noncontact muscle disorders.'®

Regarding injury mechanism, an injury was considered
traumatic if it resulted from a specific, identifiable event
(ie, an injury of sudden, acute onset caused by body contact
or contact with the ball, field, or another object). Traumatic
injuries were subclassified into contact and noncontact
injuries. Injuries caused by repetitive microtrauma without
a single, identifiable event were considered overuse
injuries.”

Injury severity was defined according to the number of
days lost by the player between the day of the injury and
return to full participation in team training and match play.’
Four different categories of severity were used: minimal (1—
3 days lost), mild (47 days lost), moderate (828 days
lost), or severe (>28 days lost).

A recurrent injury was defined as the same type of injury
in the same location during the same season and occurring
after the player had returned to full participation in
soccer.'* Recurrence was classified as early when the
injury occurred within 2 months of return to full
participation in soccer or late when it occurred between 2
and 12 months after return.”

Injuries that occurred before the 2017 season were not
included in this study. However, players were not excluded
from the study due to previous injuries. Regarding current
injury status, players were considered injured if they were
not able to participate in a training session or match
because of a physical complaint. Players were considered
uninjured when they were able to participate in a full
training session without limitations or complaints. Infor-
mation about the injuries was recorded daily in an online
database to which the first author had access.
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Table 1.

Players’ Anthropometric Data in the 9 Age Groups (Mean + SD)

Category? No. of Players Age, y Height, cm Body Mass, kg Body Fat, %
U-11 23 11.23 = 0.11 160.25 + 11.67 58.30 + 14.00 12.80 = 3.54
U-12 22 12.17 + 0.62 162.00 = 8.01 53.01 = 7.59 11.62 = 2.08
U-13 25 13.20 = 0.55 166.67 + 9.54 54.07 + 7.52 10.03 = 0.61
U-14 28 13.73 + 3.16 169.31 = 8.18 62.07 = 7.97 10.57 = 1.38
U-15 28 15.33 = 0.38 174.79 + 8.07 64.70 + 8.19 10.18 = 0.77
U-16 25 16.35 = 0.36 176.56 = 9.15 69.56 + 8.80 10.84 = 0.97
U-17 28 17.19 = 0.54 174.35 = 6.09 69.32 + 6.37 10.49 = 0.92
U-18 16 18.05 * 0.49 178.28 + 6.60 74.62 = 5.85 11.43 = 0.93
U-20 33 18.31 = 2.80 177.76 + 7.67 73.99 + 5.85 10.59 = 0.99
Total 228 16.51 = 2.59 174.40 = 8.63 68.56 + 9.37 10.70 = 1.15

a U-11 (<11 years old), U-12 (11-12 years old), U-13 (12—13 years old), U-14 (13-14 years old), U-15 (14—15 years old), U-16 (15—16 years
old), U-17 (16-17 years old), U-18 (17—18 years old), and U-20 (17—20 years old).

Preseason Procedures

At the beginning of the season or when joining the club,
each player taking part in the study provided baseline
information and completed a full medical assessment as
recommended by FIFA.” The club physiologist collected
the anthropometric and body composition data for each
player. Height, body mass, and skinfold measurements
were obtained according to standard procedures.!® Body fat
percentage was measured using a highly accurate adip-
ometer (Cescorf, Porto Alegre, Brazil). Eight skinfold
thicknesses (triceps, biceps, subscapular, iliac crest, supra-
spinal, abdominal, anterior thigh, and medial calf) were
marked and measured. Total body density was estimated
from the sum of the skinfolds, as previously described, and
the percentage of body fat was determined.*

Recording Injury and Exposure Data

All injuries during the study period were diagnosed by a
single physician who specialized in sports medicine and
had 5 years of experience working at the center. A
physiotherapist member of the medical team was respon-
sible for recording each injury immediately after the event
using a standard injury form.” Standard procedures were
used to reduce possible bias regarding differences in injury
interpretation or recall or changes in observation methods
among practitioners. The physiotherapist was not involved
with the research team.

Assistant coaches were responsible for completing the
training and match exposure forms. The number of sessions,
duration of each session, and number of players attending
each event were recorded. These data were collected for the
whole groups and sent to the first author on a weekly basis.
Official match reports were available on the Web sites of
the state and national soccer associations, and match
exposure information was obtained from these documents.
Different methods were used because, depending on the
location of the match, the staff was sometimes smaller, and
coaches were overloaded with other demands. In this
context, we were concerned that asking the already
overloaded coaching staff to record exposure data and
report back to the research team would be challenging.
Therefore, in these situations, the official records were used.

Data Preparation and Analyses

Injuries were reported in numbers and percentages
according to location, type, mechanism, recurrence, and

whether they occurred with or without contact. Descriptive
statistics were calculated to characterize the injury profile.
We present descriptive and comparative data, including
means, medians, standard deviations, interquartile ranges,
and 95% confidence intervals (CIs). Initially, the assump-
tion of normality was assessed using the Kolmogorov-
Smirnov test, which revealed that these variables were not
normally distributed. Injury incidence was calculated as the
total number of injuries per 1000 hours of exposure during
training, match play, and overall exposure.” The injury
incidence rate ratio and Cls were calculated as the injury
incidence rate during match play in relation to training. The
x? test was used for categorical variables. Associations
were investigated between (1) injury severity and age
group, (2) injury severity and player position, (3) player
position and number of days lost due to injury, (4) injury
type and event type, (5) mechanism and event type, and (6)
diagnosis and injury severity. If the expected cell frequency
in at least 1 cell was less than 10, we used the Fisher exact
test to determine statistical significance. Missed participa-
tion time due to injury was analyzed using factorial analysis
of variance. Bonferroni post hoc multiple-comparisons tests
were conducted to verify differences among age groups.

Relative risks and CIs were calculated for each age
group. The relative risk is a ratio of the probability of injury
in an exposed group versus an unexposed group. For group
comparisons, the targeted age group was considered
exposed, and the rest of the sample was considered
unexposed. We used SPSS (version 20; IBM Corp,
Armonk, NY) for data analyses, with a significance level
of P < .05.

RESULTS

The participants’ anthropometric characteristics (age,
height, body mass, body fat percentage) are presented in
Table 1.

The exposure and injury incidence results are shown in
Table 2. In total, 100 388 hours of exposure (5995 hours of
match play and 94 394 of training) were registered over the
season. On average, a player participated in 51 matches and
167 training sessions during the season, including those
who joined or left later in the study. The study population’s
mean overall exposure (match play plus training hours) to
soccer during the full season was 11159 hours, with 650
hours of match play and 10509 hours of training (median
values were 548 and 11731, respectively).
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Table 2. Number of Injuries and Incidence (per 1000 hours), by Event Type, Lost Days, and Match Play Missed per Player in the 9 Age Groups During the 2017 Season of a Brazilian First-
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Injury Incidence and Severity

Overall, 194 injuries were recorded (Table 2). Of these, 7
were not related to soccer and were not included in the
analyses. Hence, 187 injuries in 122 players (65.24%) were
recorded during the 2017 season. In total, 4792 days were
lost from soccer activities (match play and practice) due to
these injuries.

The overall injury incidence rate observed in this study
was 1.86 per 1000 hours of exposure, with a greater than 6-
fold higher incidence during match play in relation to
training (8.14 and 1.41, respectively; 95% CI =4.67, 8.76;
P < .0001; Table 2). The U-20 age group had the highest
injury incidence rate during matches (22.48 per 1000
hours), followed by the U-17 age group (13.66 per 1000
hours). Both age groups also had the highest match
exposures during the season: 1023 and 1025 hours,
respectively; Table 2).

Regarding injury severity, moderate injuries were most
frequent (35.3%), followed by severe injuries (29.4%) and
minimal injuries (19.8%). Mild injuries accounted for
15.5% of all injuries. Fractures represented 23.0% of severe
injuries, followed by ligament sprains (18.2%). The
different age groups were similar in terms of injury severity
(X224 = 2759, P= 277)

Although midfielders sustained a greater number of
injuries (n = 61) and lost more days of participation (n =
1520) than other positions, the number of days lost was not
different among player positions (F = 2.589, P = .629;
Figure), and player position was not related to injury
severity (y*3 = 14.242, P = .713).

The relative risk was higher in U-20 and U-17 players
than in the other age groups (Table 3). The 95% CI for the
remaining age groups combined spanned 1, indicating that
this value did not reach statistical significance.

Injury Type, Location, and Mechanism

Noncontact muscle disorders were the most common
injury type (26.2%), followed by ligament sprains (23.5%).
Contusions (15.5%) were the third most frequent injury
type, followed by tendinopathy (10.2%), while injuries
classified as patellofemoral pain (1.1%) or patellar
instability (0.5%) were seen least often (Table 4). Injury
type was significantly associated with match play and
training (%4 = 28.406, P = .013).

The thigh was the most affected location (25.7%),
followed by the knee (23.0%) and ankle (19.3%). The
forearm, elbow, and abdomen were the locations injured
least often (0.5%; Table 4). These locations were more
frequently affected during training than during match play
(x*12 =25.71, P = .012).

Traumatic injuries represented 68% of all injuries and
were more frequent than overuse injuries during both match
play and training (y*; = 3.76, P = .05). Most traumatic
injuries (59%) involved direct contact with another player
(%% =59.161, P < .0001). The incidence rates of traumatic
injuries were 6.84 per 1000 hours of match play and 0.69
per 1000 hours of training. Noncontact injuries (60%)
occurred more often than contact injuries (40%). All ankle
injuries were traumatic, and about 66% (n = 15) involved
collision with an opponent.

Ankle/foot sprain was the most common diagnosis (0.34
per 1000 hours), followed by hamstrings muscle injury
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(0.25 per 1000 hours) and lower leg contusion (0.25 per
1000 hours; Table 5). The majority of the injuries during
the season (n = 65, 34.7%) were classified as moderate (7—
28 days lost; y6s = 105.48, P =.001).

Throughout the season, only 18 (9.6%) recurrent injuries
were recorded. Of these, 10 were classified as early
recurrence and 8 as late recurrences. A total of 799
(median = 12.5 [interquartile range = 5-30]) days were lost
to recurrent injuries. No data were missing and no players
were lost to follow-up.

DISCUSSION

To our knowledge, this is the first prospective study to
report the incidences and patterns of injury among Brazilian
youth soccer players. The definitions of injury and injury
severity were consistent with those used in other epidemi-
ologic studies?!?? involving first-division youth soccer.

The rate of 1.8 injuries per player per season in this study
was higher than that in first-division English youth soccer
players (0.4 per player per season)?® and lower than that in
first-division French youth soccer players (4.8 per player
per season).'? However, the English study?® involved 4773
players between 9 and 19 years old from 38 soccer
academies, whereas the French study'? involved only 66
players between 14 and 16 years old from the National

Table 3. Relative Risk of Injury? and 95% Confidence Interval
Among the 9 Age Groups

Age Group® Relative Risk (95% Confidence Interval)
U-11 0.24 (0.06, 0.91)
U-12 0.95 (0.53, 1.70)
U-13 0.51 (0.23, 1.14)
U-14 1.61 (1.13, 2.30)
U-15 0.97 (0.58, 1.63)
U-16 2.04 (1.51, 2.75)
U-17 2.67 (2.17, 3.29)
U-18 1.77 (1.18, 2.66)
U-20 2.96 (2.47, 3.54)

@ Relative risk is a ratio of the probability of injury in an exposed
group to the probability of injury in an unexposed group. For group
comparisons, the targeted age group was considered exposed
and the rest of the sample was considered unexposed.

® U-11 (<11 years old), U-12 (11-12 years old), U-13 (12-13 years
old), U-14 (13-14 years old), U-15 (14-15 years old), U-16 (15-16
years old), U-17 (16—17 years old), U-18 (17—18 years old), and U-
20 (17-20 years old).
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Distribution of the number of injuries and days lost by player position during the 2017 season for a Brazilian first-division male

Institute of Football. Differences in age ranges and levels of
play may explain these distinct injury rates among studies.

We noted a difference in injury rates between training
and matches, which was consistent with other studies.®!'%-2*
When expressed in terms of exposure time, the injury rates
were 8.2 per 1000 match hours and 1.4 per 1000 training
hours. The injury incidence rate was highest in the U-20
players during match play and highest in the U-17 players
during training. These rates are comparable with previous
data on high-level adolescent players that were obtained
using similar methods.'*'* Brito et al'® registered 4.7
injuries per 1000 hours of match exposure and 0.9 injuries
per 1000 hours of training exposure. Le Gall et al'? found
rates of 11.2 and 3.9 injuries per 1000 hours of match and
training exposures, respectively. Although Le Gall et al'?
observed that the overall incidence of injury did not
increase with age and the incidence of injury during
matches and training did not differ among age groups, the
relative risk of injury increased with age.'?

Indeed, match intensity and aggressiveness tended to
increase with age,'? which might explain the differences in
the incidence of injury between training and matches
observed among our 9 age groups. Another factor that
might explain the higher injury incidence in the older
adolescents was the participation of the U-17 and U-20
players in international competitions and the most impor-
tant national championships. This may also account for the
higher incidence of match play injuries seen in these
groups, which are comparable with data reported in
research on the Union of European Football Associations
(27.5 injuries per 1000 hours of exposure).?! From another
point of view, these are considered transitional age groups:
players need to adapt to higher levels of competitiveness
and more external pressure, as this is the age range when
most professional contracts are signed.”> The higher
incidence of injury in this population highlights the
importance of preventive interventions in older adolescents.

Our injury-severity results differed from findings'*2¢ in
youth players. Although we recorded more moderate
injuries (35.3%), Peterson et al*’ reported milder (52%)
and less severe (15%) injuries in European soccer players
aged 9 to 19 years. Le Gall et al'? also found more minor
(31%) than severe (9.9%) injuries in French youth soccer
players aged 14 to 16 years. Perhaps the different
definitions of injury adopted by these authors can explain
the conflicting results. Peterson et al*’ defined injury as any
tissue damage caused by soccer, regardless of the absence
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Table 4. Distribution of Injury Type and Location by Event Type During the 2017 Season of a Brazilian First-Division Male Youth Soccer

Team
Injuries, No. (%)
Match Training Overall
Total Severe? Total Severe

Type
Noncontact muscle disorder 17 (30.9) 4 (30.0) 32 (24.2) 5(11.9) 49 (26.2)
Ligament sprain 13 (26.6) 2 (15.0) 31 (23.5) 8 (19.0) 44 (23.5)
Contusion 15 (27.3) 1 (7.0) 14 (10.6) 1(0.2) 29 (15.5)
Tendinopathy 3 (56.5) 1(7.0) 16 (12.1) 2(0.4) 19 (10.2)
Fracture 1(1.8) 1 (7.0) 12 (9.1) 12 (28.5) 13 (7.1)
Other bone injury 0 (0.0) 0 (0.0) 12 (9.1) 7 (16.6) 12 (6.4)
Dislocation/subluxation 3 (5.5) 2 (15.0) 3(2.3) 3(0.7) 6 (3.2)
Cartilage injury 3 (5.5) 2 (15.0) 1(0.8) 1(0.2) 4(2.1)
Low back pain 0 (0.0) 0 (0.0) 3(2.3) 1(0.2) 3(1.6)
Meniscus tear 0 (0.0) 0 (0.0) 3(2.3) 2 (0.4) 3(1.6)
Ligament rupture 0 (0.0) 0 (0.0) 2 (1.5) 1(0.2) 2(1.1)
Patellofemoral pain 0 (0.0) 0 (0.0) 2 (1.5) 0 (0.0) 2(1.1)
Patellar instability 0 (0.0) 0 (0.0) 1(0.8) 0 (0.0) 1 (0.5)
Total 55 (100.0) 13 (100.0) 132 (100.0) 42 (100.0) 187 (100.0)

Location
Thigh 19 (34.5) 4 (30.0 29 (22.0) 4 (9.5) 48 (25.7)
Knee 10 (18.2) 2 (15.0) 33 (25.0) 15 (35.7) 43 (23.0)
Ankle 13 (23.6) 2 (15.0) 3 (14.4) 5(11.9) 36 (19.3)
Hip/groin 2 (3.6) 1 (7.0) 20 (15.2) 3(0.7) 22 (11.8)
Shoulder 5(9.1) 2 (15.0) 3 (2.3) 3(0.7) 8 (4.3)
Lower leg 0 (0.0) 0 (0.0) 8 (6.1) 3(0.7) 8 (4.2)
Hand/finger 0 (0.0) 0 (0.0) 5 (3.8) 3(0.7) 5(2.7)
Foot/toes 3 (5.5) 0 (0.0) 3 (2.3) 2 (0.4) 6 (3.2)
Lumbar spine/sacrum/pelvis 1(1.8) 0 (0.0) 5 (3.8) 2 (0.4) 6 (3.2)
Face 0 (0.0) 0 (0.0) 2 (1.5) 4 (9.5) 2(1.1)
Forearm 0 (0.0) 0 (0.0) 1(0.8) 1(0.2) 1 (0.5)
Elbow 1(1.8) 1(7.0) 0 (0.0) 0 (0.0) 1(0.5)
Abdomen 1(1.8) 1(7.0) 0 (0.0) 0 (0.0) 1(0.5)
Total 55 (100.0) 13 (100.0) 132 (100.0) 42 (100.0) 187 (100.0)

a Severe injuries resulted in >28 days lost.

Table 5. Diagnoses Made by the Medical Department, Number of
Injuries, Injury Incidence Rate and Mean Absent Days in the Study
Sample

Incidence Days Lost,

Injury Diagnosis n per 1000 h Mean
Adductor muscle injury 15 0.19 12.75
Ankle/foot sprain 29 0.34 9.55
Bone bruise 3 0.02 11.00
Calf muscle injury 2 0.03 22.00
Clavicle fracture 2 0.03 36.00
Groin pain 10 0.11 10.29
Foot fracture 1 0.01 88.00
Hamstrings muscle injury 20 0.25 17.19
Hand/finger trauma 5 0.05 29.33
Knee meniscus/cartilage lesion 7 0.06 49.50
Knee sprain 8 0.08 99.00
Low back pain 5 0.05 10.33
Lower leg contusion 18 0.25 9.75
Medial collateral ligament tear 7 0.06 15.50
Patellofemoral pain 2 0.02 1.00
Quadriceps muscle injury 13 0.17 14.64
Shoulder instability/pain 6 0.09 38.16
Tendon pain 8 0.11 5.86
Tibia/fibula fracture 5 0.06 71.75
Upper leg contusion 4 0.06 10.5

Other 10 0.15 20.30

from training or a match, which could have increased the
number of minor injuries. Moreover, the populations of
different age ranges and skill levels, including amateur
athletes, may have served as confounders. In relation to
average days lost and competitive matches missed because
of injury, our results were in line with previous data.?* Our
players lost 25.62 = 40.15 days of practice and missed 3.32
* 6.62 matches, whereas players in the study by Price et
al® lost 21.9 + 33.63 days of practice and missed 2.31 =
3.66 matches.

Most injuries in our study affected the lower limbs, which
was consistent with other reports'®?? of soccer injuries. The
thigh was the most common location injured. A similar
proportion of thigh injuries (30%) was seen in elite youth
Portuguese soccer players.'> Noncontact muscle disorder,
ligament sprain, and contusion were the most frequent
injury types in our investigation. Noncontact muscle
disorder was the main cause of absence from both play
during matches (30.9%) and training (24.2%), which was
consistent with data on adolescent players in the English
Premier League.”

Several groups'®!3-*223 have described muscle strains or
ruptures as the most prevalent injury type in soccer.
Previous researchers’ commented that the risk for this
injury would be greater among older boys because they are
faster, heavier, and stronger and generate more force on
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contact. Indeed, 77.5% of all noncontact muscle disorders
were sustained by players older than 15 years. In addition,
the greater exposure time in matches and training among
the older groups was associated with a higher risk for
muscle injury due to fatigue.’* The high frequency of
noncontact muscle disorders observed among the U-20
(32%) and U-17 (26%) groups supports this assumption.
Preventive strategies should focus on noncontact muscle
injuries in this population because these values are
comparable with those for professional players and
previous muscle injury is recognized as one of the most
important predictors of reinjury.® A noncontact muscle
injury at the youth level may increase the risk of an injury
in the same location later in a player’s career. In this
context, preventing a primary muscle injury should be a
priority for first-division youth soccer players.

We found that noncontact injuries (60%) were more
frequent than contact injuries (40%), which corroborates
earlier findings?® in a similar population. All ankle injuries
were traumatic, and approximately 66% (n = 15) involved
collision with an opponent, which is consistent with
observations of professional soccer players.’! Andersen et
al’! noted that 17 of 26 ankle injuries (65%) reported and
analyzed during 2 consecutive soccer seasons involved
contact between players. Higher levels of aggressiveness
and player contact are expected among older players, which
might be associated with the higher proportion of ankle
injuries in the U-17 and U-20 age groups.'?

Previous researchers® indicated that the knee was also a
commonly affected injury site in youth soccer players. Our
results demonstrated that 23% (n = 43) of all injuries
affected the knee joint, and most of these were classified as
mild or moderate. Only 2 anterior cruciate ligament (ACL)
injuries (1%, 0.02 injuries per 1000 hours of exposure)
occurred in 2 players (0.9%) during the season; 1 of these
was a recurrent injury. Similar findings were presented in a
study of young male soccer players'?: 12% of all injuries
affected the knee and only 1 ACL injury was reported.
Regarding recurrent ACL injury, a systematic review>>
showed that the ACL rupture rate was approximately 35
times higher in athletes with an ACL reconstruction,
especially in younger athletes who returned to sport, than
in uninjured participants. Although the number of ACL
injuries in our study was very low, 1 in 2 was recurrent, and
the average time lost from sport was 270 days. Given the
severity of ACL injuries in terms of days lost during a crucial
phase in the development of technical and physical skills,
preventing a subsequent injury should be a priority for young
players who have undergone ACL reconstruction.

Recurrent injuries accounted for 12% of all documented
injuries in the study of the Union of European Football
Associations.?! Previous injuries, inadequate rehabilitation,
and incomplete healing have been associated with recurrent
injuries.>'* In youth soccer players, the proportion of
recurrent injuries was much lower (3%), with most
recurrent injuries being strains and sprains.'?>??> Among
our players, 18 (9%) recurrent injuries occurred. The U-11,
U-12, and U-13 groups had no recurrent injuries, and 50%
of the recurrent injuries overall affected the U-17 and U-20
groups combined. The lower injury incidence in the
younger groups may reflect their lower level of exposure.
In addition, youth players experience less pressure to return
to competition than professionals. This increases the

likelihood that younger athletes will complete their
rehabilitation programs and achieve return-to-sport criteria
before resuming play.>

Recent attention®* has been directed at concussion and head
injuries experienced by soccer players. Consequently, report-
ing of these injuries sustained by youth players has become
compulsory. Across our groups, head injuries represented
1.1% of all injuries, which corresponds to an incidence rate of
0.01 per 1000 exposure hours. These results are comparable
with those in age-matched Portuguese players (1.4% injuries
involved the head, with an incidence rate of 0.07 per 1000
hours)."* During the 2017 season, no concussion was reported
among the 9 age groups we investigated.

An advantage of studies at the first-division level is that
official match data are published on the local soccer
association Web site. We believe our match exposure data
were accurate as they were regularly verified against
official reports on reliable Web sites. Regarding training
exposure, we had to rely on the accuracy and consistency of
the assistant coaches’ reporting. However, to calculate the
exact injury incidence, the number of training hours should
be documented for each player. Information missed by the
staff would likely alter the actual injury incidence. An
electronic system for monitoring player attendance may be
a better option to reduce this information bias.

A limitation of this study and of injury-surveillance
studies in general is that the injuries are only recorded, and
therefore, their exact causes cannot be established.!#3>
However, preventive programs are based on epidemiologic
research, and the first step in injury prevention is to
establish the injury incidence, severity, and profile in the
sport.'*3> Our work was also limited by the short period of
follow-up. Continuous data will allow for the observation
of specific trends, implementation of strategies to prevent
injury based on those findings, and refinement of future
epidemiologic research.

CONCLUSIONS

The incidence, type, and nature of injuries in elite Brazil
youth players were comparable with those reported in other
studies®!%2* on youth soccer players. The injury risk was 6-
fold greater during matches than during training. The injury
incidence was also greater during matches than during
training, and the oldest age group (U-20) had the highest
injury rate during matches, while the U-17 group had the
highest injury rate during training (22.48 and 3.05 per 1000
hours, respectively). Muscle injuries had a higher incidence
in older athletes, and the rates were similar to those
previously reported in professional players. Additionally,
the number of injuries during training was high compared
with match play; types of training need to be investigated
so that injury prevention can be improved.
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