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ABSTRACT

Objective: To evaluate and collect epidemiological data on injuries
of the anterior cruciate ligament of the knee in professional soc-
cer players of the Brazilian Championship. Methods: Transversal
study, with information extracted from the online data platform
www.transfermrkt.com.br (Transfermarkt GmbH & Co. KG), with
5 seasons (2015 -2019) of the Brazilian championship series A and
B being analyzed and revised by 3 researchers. Results: 52 injuries
of the anterior cruciate ligament were detected, with a mean age of
26,3 years, time off due to injury of 244.5 +31.6 days, regardless of
the division. Forwarders and defenders had the highest incidenc-
es of injury without statistically significant difference, but they had
greater chances than goalkeepers, left/right backs and midfielders.
Conclusion: The incidence of injury to the anterior cruciate ligament
of the knee in professional football players in the first and second
divisions of the Brazilian soccer championship between 2015 and
2019 is 0.414 per 1,000 hours of play, a value similar to described
in the literature. The incidence of the injury varies according to the
player’s field position, being the forwarders and defenders the most
injured players. Level of Evidence Il, Retrospective study.
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RESUMO

Objetivo: Avaliar dados epidemiolégicos das lesées do ligamento
cruzado anterior do joelho em jogadores profissionais de futebol do
Campeonato Brasileiro. Métodos: Estudo transversal, com informa-
¢Oes extraldas da plataforma de dados on-line www.transfermrkt.
com.br (Transfermarkt GmbH & Co. KG), sendo analisadas 5 tem-
poradas (2015 — 2019) do campeonato brasileiro séries A e B por
3 pesquisadores. Resultados: Detectamos 52 lesées do ligamento
cruzado anterior, com idade média de 26,3 anos, tempo de afasta-
mento devido a leséo de 244,5 +- 31,6 dias, independentemente
da série. Atacantes e zagueiros apresentaram maiores incidéncias
de lesao sem diferenca estatisticamente significante entre eles,
porém apresentaram maiores chances que goleiros, laterais e meio
campistas. Concluséo: A incidéncia da lesdo do ligamento cruzado
anterior do joelho em atletas de futebol do campeonato brasileiro
série A e B entre 2015-2019 é de 0,414 por 1.000 horas de jogo,
semelhante ao descrito em literatura. A incidéncia da lesdo depende
da posicdo tatica do jogador, com atacantes e zagueiros sofrendo
mais lesées em relagdo as outras posicées. Nivel de Evidéncia Il,
Estudo retrospectivo.

Descritores: Futebol. Atletas. Ligamento Cruzado Anterior. Epiderniologia.
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INTRODUCTION

Created in England in 1863, soccer is the most popular sport in the
world. In Brazil, that is not different. With 662 professional teams,
Brazilian soccer is responsible for producing great players on an
international level.

The Brazilian Football Confederation (CBF) estimates that only
in the first six months of 2019 there was movement of 213 million
euros in sales of athletes abroad.

In this scenario, it is not difficult to understand that the entire absence
of a professional player, even for only a few days, results in high
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costs for ateam. The costs increase in cases of injuries that cause
long time off, as in the case of the anterior cruciate ligament injury,
in which player’s time off can vary between nine and 12 months.?*
Since soccer is a sport that requires abrupt changes of direction at
high speeds, sudden decelerations and high contact, it predisposes
the athlete’s knee to high axial loads combined with pivot move-
ments,®” representing high risk for anterior cruciate ligament injury.8"!
And, in addition to the prolonged time away from the sport after three
years of injury, only 65% of players return to their pre-injury level."?
Therefore, preventive programs for the anterior cruciate ligament injury
in professional soccer are necessary. Thus, studies on this subject
are essential to understand the frequency and severity of these
injuries within an actual population of professional soccer players.’"
In this context, study aims at evaluating epidemiological data
on anterior cruciate ligament injuries of the knee among players
participating in the major soccer league in Brazil, the Brazilian
National Soccer Championship.

MATERIALS AND METHODS

This transversal descriptive study was approved by the Research
Ethics Committee of the Universidade Federal de Séo Paulo in the
opinion number 1,660,701.

The information in this study was extracted from the public ac-
cess online data platform www.transfermrkt.com.br (Transfermarkt
GmbH & Co. KG), in which professional information, market value,
statistical and injury data of soccer players from the main soccer
club leagues in the world can be found. The published data are
periodically reviewed and updated, with validity and accuracy of
the injuries recorded in the Transfermarkt online database.'®

The online data platform was accessed and five seasons (2015 -
2019) of the Brazilian Soccer Championship first and second divi-
sions were analyzed and reviewed by three researchers.

In each season of the Brazilian Championship, both in first and
second divisions, 20 teams with varied squads participate, playing
with each other twice, counted 38 rounds, totaling 380 matches
and 12,540 hours played per season.

For the investigation of previous cruciate ligament injuries in soccer
players in the Brazilian championship, the players enrolled in the
Brazilian championships first and second divisions between 2015
and 2019 were surveyed for the existence of this injury in the period
studied. All players that had the anterior cruciate ligament injury
identified were analyzed for age at the time of the injury, tactical po-
sition in the team, season at the time of the injury (cold or hot warm)
and time off due to injury.

The incidence of the anterior cruciate ligament injury was defined
as the new cases divided by the total of players in a given time.
The incidence of injury for 1,000 played hours was also analyzed
according to Fifa’s incidence formula.

number of injuries

played hours x 1000

Incidence =

SPSS V20, Minitab 16, and Excel Office 2010 software were used.
For quantitative variables, descriptive analysis was performed.
The comparison of continuous variables was analyzed by the
t-student test. To characterize the distribution and relative frequency
of qualitative variables, we used the Two Proportions Equal Test,
analysis of statistical confidence intervals defined as 95% and
P-value defined as less than or equal to 0.05.

RESULTS

We identified 52 previous cruciate ligament injuries on first and
second division soccer players in the Brazilian championship

between the seasons 2015 and 2019, a total of 8,121 players and
125,400 played hours. The overall incidence found was 0.0064%,
with an average of 10.4 injuries per season added to the A and
B series. There were 0.26 team injuries per season, corresponding
to approximately 1 injury per team every 4 seasons.

The incidence of injury per 1,000 hours played in first and second
divisions was 0.414. Performing the stratification of the incidences
between first and second division, we observed a 0.574 incidence
in the first division, against 0.255 in the second throughout the
studied period (95%Cl, p-value 0.005, OR 2.13), showing 2.13
times more chances players get injured in first division than in the
second (Table 1).

Figure 1 shows the proportion of injuries in the first and second divisions.

Table 1. Statistical analysis of samples

Injuries | Hours | Incidence | p-value Odds Ratio
General 52 125,400 0.414
First Division 36 | 62700 | 0574 0005 213
Second Division 16 | 62,700 | 0.255 ' (1.18103.85)
32 84,018 0.380
0.401 1.60
20 | 41,382 | 0483 (0.92 10 2.80)
8.36
Forward 25 125,400 | 0.199 Ref. (2.52 10 27.69)
Goalkeeper 3 125,400 | 0.0239 | <0.001 Ref.
Left/right Back 3 125,400 | 0.0239 <0.001 Ref.
- 1.33
Midfielder 4 125,400 | 0.0318 <0.001 (0.30 10 5.96)
5.68
Central defender 17 125,400 0.135 0.216 (1,66 1o 19.38)
First division Second division

Figure 1. Proportion of injuries in First and Second divisions.

Regarding the time when the injury occurred — warm (spring and
summer) and cold seasons (fall and winter) — a higher incidence was
observed during the warm seasons, 0.483 against 0.380 during the
cold seasons. However, this difference is not statistically significant,
considering the confidence interval of 0.92 - 2.8. Since the Brazilian
championship starts in April and ends in December, the number
of hours played in each season is different, having 84,018 hours
being played in the coldest seasons of the year, whereas
41,382 hours were played during the warmest seasons (Table 1).
Figure 2 illustrates the distribution of injuries that occurred through-
out the Brazilian championship calendar.
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Figure 2. Distribution of injuries throughout the Brazilian Championship.

Analyzing the incidences segmented according to the players’
tactical position, we found a higher incidence of the studied injury
in forwarders, 25 injuries in total, representing a 0.199 incidence
per 1,000 hours played. Thus, for statistical significance (p-value),
we chose to use the incidence of injury in forwarders as a reference
(0.199 injuries every 1,000 hours played). The difference between the
incidence of injury between forwarders and defenders showed no
statistical significance (p-value = 0.216), but between goalkeepers,
laterals and midfielders a statistically significant difference was ob-
served (p-value < 0.001). To determine the odds ratio (Odds Ratio)
between the incidences of injuries in the different tactical posi-
tions, we chose to adopt the reference value (0.0239 injuries every
1,000 hours played) of the position with the lowest incidence,
goalkeepers and backs, with three injuries each, representing 0.0239
injuries per 1,000 played hours. Thus, forwarders had 8.36 times
more chances of injury compared to goalkeepers and defenders,
and defenders, 5.68 times more chances than goalkeepers. Mid-
fielders, in turn, had 1.33 times more chance to present injuries when
compared with goalkeepers and defenders, but this value does not
present statistical significance, considering the 95% confidence
interval (0.30 to 5.96) in this comparison (Table 1). Figure 3 shows
the incidences of injuries according to the players’ tactical position.

m Incidence according to players’ position
30

23

15

Forward Central Midfielder

Left/Right back ~ Goalkeeper
defender

Figure 3. Incidence of injuries according to the players’ position.

The average age of the players that suffered the injuries was
26.3 years, with no difference with statistical significance between
players in the first and second divisions (p-value = 0.749).

The mean number of days off due to the anterior cruciate lig-
ament injury between the players of first and second divisions
(p-value = 0.492) was similar, observing that the mean time off
in both divisions was 244.5 = 31.6 days. It can also be affirmed
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that the variation regarding the time of withdrawal in first division
low (Coefficient of Variation < 50%), reflecting a greater homo-
geneity of data. On the other hand, the same cannot be said
for the time off in second division, which presents Coefficient of
Variation > 50% (Table 2).

Table 2. Age distribution of injuries and time off.

Division | Mean |Median| S9! v fytin (Max| N | I [P-value
Deviation
Both | 263 | 26 | 48 |18%| 19| 36 |52[13
ngeat | ™ 1 og5 | 26 | 49 |19 19| 36 |36] 16
L Division
the injury Second 0.749
econd | o0 | 26 | 48 |19%| 19 | 33 | 16|24
Division
Both |2445| 214 | 1164 |48%| 97 | 800523156
. First o600 219 | 1126 |45% | 150|800 | 36 |36.8
Time off | Division
Socond 0,492
econd | 076 | 188 | 1267 |56% | 97 | 651 16 [62.1
Division
DISCUSSION

The age profile of players with anterior cruciate ligament injuries
found in our study is similar to the profile of players found in the
literature. The average age of 26.3 years found is similar to the
25.2 years reported in a European cohort study with the main
European leagues' and to the 25.0 years found in professional
players of Quatar.'®

Likewise, the 244.5 + 31.6 days off is similar to the period observed
in previous studies.?* this similarity also occurred between the
first and second divisions. There may be many explanations for
such a difference, from biological factors inherent to graft healing
and integration and to standardization of rehabilitation protocols.
Previous studies claim that the highest incidence of anterior
cruciate ligament injury in soccer occurs in defenders.?%?2 Con-
trary to the literature, we observed a higher incidence of injuries
among forwarders, but with no statistically significant difference
compared to defenders (p-value = 0.216). This result can be ex-
plained, since the aforementioned studies consider both right/
left backs and central defenders as defenders. In our study, these
two tactical positions were stratified. We can consider that for-
warders and defenders presented the highest incidence of injury
(0.199 and 0.135, respectively), since these are tactical positions
that, not coincidentally, require abrupt changes of direction at high
speeds, sudden decelerations and high contact, predisposing
the knee to high axial loads combined with pivot movements, a
common trauma mechanism of the injury studied.®” Goalkeepers,
in turn, can be considered more “jumpers”, left/right backs, more
“runners” midfielders tend to orbit the midfield at lower speeds.
Finally, the 52 injuries found in our study over five seasons, in a
universe of 8,121 players and 125,400 played hours, showed an
incidence of 0.414 injuries per 1,000 played hours, with an average
of 10.4 injuries per season in first and second divisions combined,
0.26 injuries per team per season, corresponding to approximately
one injury per team every four seasons. Such results are consistent
with those observed in the literature. A study by Alberto Grassi,
published in Sport Health in 2019.2* showed 0.421 injuries per
1,000 hours played in the first division of the Italian championship,
and Waldén et al.' obtained slightly lower results than those found
in our study (0.309 injuries), in the main European leagues, which
can still be considered close.

We notice a big difference when analyzing the incidenc-
es of injury in the first and second divisions of the Brazilian
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championship separately. In the first division, the incidence found is
0.574, whereas in the second, 0.255. The low incidence of injuries in
the second division ends up reducing the general average of injuries
in Brazilian players, making the final product of the incidences of
both series of the Brazilian championship equivalent to that found
in the literature. However, this discrepancy masks an increased
incidence of injuries in the first division of the Brazilian championship
compared to the literature, to the detriment of a lower incidence
in the second division. This increased incidence of injuries in the
first division is a phenomenon that can be explained by the intense
schedule of matches in the major teams in the country, since
these players tend to play in matches of different competitions
at the same period, especially when representing their national
teams. This is not an exclusive routine of the main Brazilian teams,
also happening in Europe; however, the Brazilian teams may not
be equally prepared for this intensity of matches, both from the
point of view of the extension of the squad, and the technical and
physical preparation due. This is a hypothesis that could explain the
discrepancy of this data with international literature. However, the
low incidence of injury in the second division has yet to be clarified.
One hypothesis is the underreporting of injuries and the loss of

follow-up of players that present these injuries in this soccer seg-
ment. The second division Brazilian soccer presents less investment,
and, consequently, health care. In this context, we assume that a
player suffering a previous cruciate ligament injury may not have
the injurydiagnosed or reported.

CONCLUSION

In short, we can conclude that the incidence of anterior cruciate
ligament injury of the knee in professional soccer players of the
Brazilian championship first and second divisions between 2015
and 2019 is 0.414 for every 1,000 hours of play, a figure similar to
that described in literature. The average age at the time of injury
and 23.6 years and time off due to injury is 244.5 = 31.6 days,
regardless of the division. Forwarders and defenders presented
the highest incidence of injury, without statistically significant differ-
ence; however, they presented higher chances than goalkeepers,
left/right backs and midfielders. All the epidemiological data cited
in our study can be used by teams and professionals related to
soccer to implement measures that can contribute to the prevention
and faster recovery of injuries in professional athletes.
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