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Prospective analysis of craniofacial
soccer incidents during FIFA
competitions: an observational study

Abstract: The aim of this prospective epidemiological study was to evaluate
the occurrence of incidents involving the craniofacial region of soccer
players during three official FIFA competitions. The craniofacial incidents
were identified by video analysis of all 144 matches of two FIFA World
Cups (2014/2018) and the 2017 FIFA Confederations Cup. Data collection
included incident type, incident severity, site affected, incident cause and
referee decision. The multivariate Poisson regression model was performed
to analyze the associations between covariates. A total of 238 incidents were
observed in the craniofacial region (1.6 incidents/match), representing a rate
of 48.5 incidents per 1000 hours. At least 80.6% of the matches presented at
least one incident, and, in more than 60%, the referee’s decision was no foul.
According to severity, 26.8% of the incidents were classified as having mild
or high severity. Incidents involving lacerations or fracture presented higher
severity compared with hits (IRR 345[95%ClL: 1.89-6.30]). Head-to-head
impacts showed an incidence of severe incidents twice as high as those
involving upper extremities (IRR 2.01[95%CI:1.07-3.76]). A high number
of craniofacial incidents were observed in the last FIFA competitions.
Head-to-head impacts and lacerations or fractures were associated with
higher incident severity.

Keywords: Prospective Studies; Soccer; Wounds and Injuries;
Craniocerebral Trauma; Facial Injuries.

Introduction

Soccer is the most popular collective sport in the world, and an estimated
270 million people practice it worldwide.! Playing soccer involves relative
risk of injuries to players, owing to multiple physical interactions during
matches or practice.? In this respect, the emerging competitiveness and
today’s physical development of athletes may have affected the increase
in soccer-related injuries, compared with the scenario prevailing in the
last decades.** A recent systematic review showed that the injury rate
during professional soccer competitions ranged from 8.7-65.9 per 1,000h
played,”> whereas the overall incidence of head injuries was 12.5 per
1,000h played.® Although the lower extremities are the body region most
frequently affected by soccer incidents,® craniofacial incidents were also
associated with heavy injuries and potential risk to the physical integrity
of soccer athletes during soccer games.”®
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Soccer is a contact sport and head injuries can
occur during its practice. Heading the ball is one of
the most common plays in a soccer match. Although
there are different studies evaluating the mechanism
and consequences of heading,’’ this action remains
an essential part of the game, and is a crucial play
to soccer athletes during the game. In addition,
craniofacial contact with body parts (especially,
lower extremities, upper extremities and the head)
and objects (such as the ball, ground and goal) are
responsible for mild, moderate and severe traumas
in soccer players."! Although there are several studies
evaluating soccer-related injuries, the specific
evaluation of craniofacial injuries in professional
competitions remains deficient. Noteworthily, these
head incidents showed a considerable increase in a
10-year period in Norwegian soccer competition,'?
and stressed the importance of making more precise
assessments of the impact of craniofacial injuries.
Some authors have also highlighted that soccer
injuries, including craniofacial lesions, directly impact
the player not only in exercising his activities, but
also and more specifically in matches, because the
player must recover quickly to resume the game *5%
Furthermore, it was found that soccer athletes who
suffer an injury while playing soccer present a greater
risk when a recurrent injury occurs.*'> Amateur
players suffering head traumas associated with mild
cognitive impairment'® could experience a more
impacting health hazard if exposed to an additional
craniofacial injury.

Among the official soccer competitions, the World
Cup organized by Fédération Internationale de
Football Association (FIFA) is the most notable global
sports event worldwide. Owing to the importance
and visibility of FIFA competitions, more in-depth
knowledge of when, why and how craniofacial injuries
occur throughout these events could allow a better
understanding of the mechanisms related to these
incidents. Video analysis of soccer matches has been
described as a helpful, simple and cost-effective tool to
evaluate soccer injuries, since researchers can analyze
plays repeatedly, and detect the related factors that
influence these incidents more precisely.>*” According
to Andersen et al.,® all the head injuries that occur
during a soccer competition can be identified through
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video analysis. Hence, the aim of the present study was
to evaluate incidents involving the craniofacial region,
among soccer players during the 2014 FIFA World
Cup, 2017 FIFA Confederations Cup and 2018 FIFA
World Cup using video analysis, by investigating
factors associated with these incidents.

Methodology

The present study was reported in accordance
with the statements in Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE).*®

This prospective epidemiological study assessed
incidents involving risk of potential injury and actual
injury detected in the analysis of all 144 matches of
the 2014 FIFA World Cup (64 matches), 2017 FIFA
Confederations Cup (16 matches) and 2018 FIFA
World Cup (64 matches). The matches were analyzed
by videotapes made available on the internet by
Globo Television Network (Brazil). Each match was
recorded by more than ten cameras. Full matches
were analyzed in duplicate by two independent
and trained researchers (M.A.K and K.C). The data
obtained were analyzed and compared after each
game, and any disagreement regarding the evaluated
criteria was mediated by the study coordinator
(M.B.C.), who was consulted to weigh in on the
specific incident. In these cases, a consensus was
reached after a new observation was made of the
incident by the researcher’s team. The incidents or
injuries identified by video analysis were classified
according to several characteristics related to the
incident, players and game situation.

Anincident was recorded when at least one player
was hit in the craniofacial region by his opponent, or
when another game element (ground, ball) caused the
player to fall on the field for at least 15 seconds after
the incident, or else, when the player seemed to be
in pain.® The severity of the incident was classified
as: low, when the player laid on the grass for at least
15 seconds after being hit, or appeared to be in pain,
but did not receive any medical assistance; moderate,
when the player received “first aid” off the field but
continued in the game; and severe when the player
was substituted during the match, after receiving
medical treatment for the incident or injury.



The bodily region affected by the incident was
divided into head and face, and the face was categorized
into thirds, as follows: the upper third, from the frontal
bone to the upper limit of the eye orbit; the middle
third, from the zygomatic arch to the upper lips; and
the lower third, from the lower lips to the bottom of
the mandible. Incident types were classified as a hit,
laceration, and fracture. In cases when multiple types
of incidents occurred, the most severe outranked the
others. Since these competitions receive widespread
coverage by the media, fracture diagnosis was defined
by consulting the official federation website or news
from main media websites, in those cases in which
it could not be identified by video analysis. The
search was initiated when a player left the game due
to an incident or injury, and a suspected fracture
was identified by video analysis. The causing agent
was defined as the part of the opponent’s body
or the game element (field or ball) that caused the
craniofacial incident. The following player positions
were considered: goalkeeper, side back, center back,
middle fielder and striker. The site where the incident
occurred on the field was recorded and categorized
into the following four zones: defense, middle field,
forward and penalty areas (defense and forward).
Time was assessed continuously and later categorized
into sextiles (each half of the game was divided into
three parts lasting 15 minutes each). In matches with
extra time, a new group was included. Airplay was
classified as “yes” or “no” according to the players’
action and to the ball position at the moment of the
incident. Referee decision was categorized into “no
foul” and “foul.” When at least one of the teams was
eliminated, the match was recorded as a “decisive”
match. Matches from qualifying rounds that did
not represent a risk of elimination to any team were
considered “not decisive.”

The distribution of incidents involving the
craniofacial region was quantified per game and
per 1000 playing hours. The total hours of a played
match were computed as follows: 22 players x 90 or
120 minutes (in case of extra time) = 33 or 44 hours
per match. To obtain a more realistic analysis of
an incident occurring because of player position, a
correction coefficient was used based on a 1:4:4:2 team
formation, the most common among teams.
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Statistical analyses were performed using Stata
14.0 software (Stata Corporation, College Station, USA).
The relative and absolute frequencies of variables
of interest were estimated. A multivariate Poisson
regression model with robust variance was performed
to analyze the associations between incident severity
and variables of interest. Owing to the low frequency
of severe incidents, this category was grouped together
with moderate incidents to perform the analyses.
Variables with p-values < 0.25 in the crude analysis
were included in the model fitting process. A backward
stepwise procedure was used to include or exclude
explanatory variables in the model fitting. Variables
included in the final adjusted model had to present
a p-value < 0.25. The variables for the final model
were considered significant if they had a p-value of <
0.05 after adjustments. Incidence ratios were obtained
and estimated with 95% confidence intervals.

Results

A total of 144 matches were analyzed, 130 of which
were played inregular time (90 minutes), and 14 in extra
time (120 minutes). An average 126 (52.9%) incidents
occurred in a decisive match. No game was excluded
from the sample. This amount represents a total of
13,380 minutes or 223 hours of gametime played. A
total of 238 incidents were observed involving the
craniofacial region (1.6 incidents/match), with a rate
of 48.5 incidents per 1000 hours played. At least one
incident occurred in 116 matches (80.6%). Considering
each competition, the 2014 FIFA World Cup presented
1.7 incidents/match, the 2017 FIFA Confederation
Cup, 2.2 incidents/match, and the 2018 FIFA World
Cup, 1.5 incidents/match.

Table 1 shows the descriptive analyses of the
outcome and variables of interest. Of the total incidents
involving the craniofacial region, hits were the most
commonly observed type of injury (92.4%), in that the
head (38.2%) and the facial middle-third (26.9%) were
the most affected sites. Regarding severity, 26.8% of
the incidents were classified as having moderate or
high severity, and contact with the upper extremities
(arms, elbows, and shoulders) involved the most
common bodily causing agents (54.1%). In over half
of the incidents, the referee’s decision was “no foul.”
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The middle field was the field zone where most of
the incidents occurred (46.6%), whereas the penalty
area represented 26% of the incidents. The position
with the most injured players was that of the strikers
(139.0 incidents/1000h played).

Table 2 shows the results of the multivariate regression
model for the association between variables of interest
and incident severity. The adjusted model revealed
that incidents with lacerations or fracture presented
higher severity than hits (3.56 [CI 95%,1.86-6.81]).
Incidents caused by the head of another player showed
a twofold higher potential for being considered a severe
incident than incidents caused by contact with upper
extremities (IRR 1.97 [95%CI:1.01-3.86]). The model also
showed that incidents occurring in the penalty area
(defense or forward) posed a greater risk of higher
severity than incidents occurring outside the penalty
area (IRR 1.78 [95%CI:1.02-3.10]). The referee’s decision
was associated with incident severity in the crude
analysis; however, this association was not retained
in the adjusted model.

Discussion

To the best of our knowledge, this study was the
first to evaluate craniofacial incidents in official FIFA
international soccer competitions. We evaluated over
230 incidents assessed through 144 matches, and over
220 hours of gametime, totaling 48.5 incidents per
1000 playing hours. The FIFA World Cup and the
FIFA Confederations Cup are the most important
national soccer team competitions in the world,
involving more than 700 athletes in each edition.
Therefore, considering the visibility and importance
of these competitions, it seems relevant to assess the
craniofacial incidents by video analysis, aiming to
elucidate in greater detail the mechanisms of these
incidents occurring while practicing soccer. It was
observed that these types of incidents occur with
considerable frequency during matches, affecting
players differently, according to severity of the
incident, type of injury and field zone of the play.

Soccer is becoming more globalized as a sport, and
the demands of its athletes are growing in the same
proportion. Concurrently, plays are becoming more
aggressive, thus taking a greater toll on soccer-related
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Table 1. Distribution of incidents by variables of interest during
FIFA World Cups of 2014/2018 and FIFA Confederation Cup
of 2017 (n = 238).

Voribles ncdoms o) * laged
Incident severity (outcome)
Low 174 73.1 33.5
Mild 58 24.3 11.2
High 6 2.5 1.2
Decisive match
Yes 126 52.9 24.3
No 112 47.1 22.6
Incident type
Hit 220 92.4 42.4
Laceration 16 6.7 3.1
Fracture 2 0.8 0.4
Site of incident
Head 91 38.2 17.5
Upper third of face 50 21.0 9.6
Middle third of face 64 26.9 12.3
Lower third of face 3 13.9 6.3
Causing agent
Head 43 23.0 8.3
Upper extremities 59 54.1 11.3
Lower extremities 13 11.9 2.5
Others (ball, ground) 12 11.0 2.3
Position of injured player
Goalkeeper 7 2.9 15.7*
Right/Left back 23 9.6 51.5*
Centre back 60 25.2 126.0*
Middle fielder 86 36.1 96.4*
Striker 62 26.0 139.0*
Air play
Yes 148 62.2 28.5
No 90 37.8 17.3
Referee decision
No foul 134 60.6 25.8
Foul 87 39.4 16.7
Field zone
Defense zone 65 27.3 12.5
Middle field zone 111 46.6 21.4
Forward zone 62 26.0 12.0
Time of game (sextiles)
First 37 15.6 7.1
Second 40 16.9 7.7
Third 46 19.4 8.9
Fourth 28 11.8 5.4
Fifth 44 18.6 8.5
Sixth 38 16.0 7.3
Extra time 4 1.7 0.8

*% values consider the correction coefficient based on a
1:4:4:2 formation.
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Table 2. Crude (c) and adjusted (a) incidence risk ratio (IRR) of independent variables for craniofacial incident severity in the FIFA
World Cups of 2014/2018 and the FIFA Confederations Cup of 2017. Poisson regression models. (n = 238).

Variable/Category RR: (95%C)
Decisive match (ref=No)

Yes 1.22 (0.74- 2.00)
Incident type (ref=Hit)

Laceration/Fracture 3.42 (1.89-6.18)
Injury location (ref= Head)

Face 1.16 (0.69-1.94)
Causing agent (ref=Upper extremities)

Head 2.36 (1.27- 4.38)

Lower extremities 2.33(1.16-4.70)

Other 1.72 (0.84- 3.54)

Player position (ref=Right/left back)

Goalkeeper 3.28 (0.82-13.13)

Center back 1.43 (0.47-4.33)

Middle fielder 2.00 (0.70- 5.69)

Striker 1.02 (0.32— 3.20)
Referee decision (ref=Foul)

No Foul 1.98 (1.15- 3.42)
Air play (ref=No)

Yes 0.98 (0.59- 1.63)
Penalty area (ref=No)

Yes 1.94 (1.17-3.19)
Time of game (ref=1¢ third)

27 third 0.65 (0.34-1.23)

3 third 0.93 (0.53- 1.63)

Craniofacial incident severity (ref=Low)

p-Value IRR? (95%Cl) p-Value

0.434 0.332
1.29 (0.76-2.17)

<0.001 <0.001
3.66 (1.90-7.02)

0.571 0.770
1.08 (0.63- 1.86)

0.020 0.131
1.95 (1.01- 3.77)
2.12 (0.98- 4.59)
1.41 (0.66-3.01)

0.145 0.330
1.58 (0.35- 6.98)
1.16 (0.37-3.63)
1.93 (0.66-5.59)
1.07 (0.33- 3.44)

0.014 0.132
1.55 (0.87—2.77)

0.985 0.697
0.89 (0.50-1.57)

0.009 0.041
1.78 (1.02-3.10)

0.374 0.358
0.77 (0.40- 1.50)
1.26 (0.69-2.31)

-2 Log-likelihood

injuries. Importance should be given to the occasional
incidents that have the potential of causing craniofacial
injuries. In fact, in over half of the incidents, referees
or assistant referees fail to see a fault against the
injured player, thus corroborating the belief that most
of the incidents are just part of the game. In addition,
the penalty area posed a higher risk of moderate
or high lesions compared with other field zones,
because of the intense competition for ball control
occurring therein. In general, this high prevalence
of craniofacial incidents in the last three official FIFA
soccer competitions might be explained as resulting
from natural plays during soccer matches, like ball
possession challenges and jumping to gain control
of the ball during matches. Moreover, incidents due
to head-to-head contact presented a twofold higher
prevalence than those caused by contact with upper

Empty model = 148.0

Final model = 129.0

extremities, in line with the nature of a game with a
high risk of injury. Although specific injuries were not
evaluated in the present study, there is a well-known
risk of brain damage as a result of head injuries among
soccer athletes.>"" Closely related to these traumas,
concussion is one of the most widely acknowledged
brain injuries, defined as a complex pathophysiological
process affecting the brain,® caused by a direct blow
to the head, face, neck or elsewhere on the body,
with an “impulsive” force transmitted to the head.
Therefore, although head impacts during soccer games
are common, these injuries could pose a true risk to
jeopardizing a player’s health. Further investigation
is warranted concerning the mechanism and impact
of head contacts during soccer games.

In the three competitions evaluated, the most
commonly observed type of injury was concussion,

Braz. Oral Res. 2020;34:e106 5



Prospective analysis of craniofacial soccer incidents during FIFA competitions: an observational study

followed by craniofacial incidents. Although it was
not included among the outcomes of medium or high
severity incidents, some specific situations involving
concussions, occurring during the competitions under
study, should be discussed in greater detail. During
a match in the 2014 FIFA World Cup, one Uruguayan
player suffered a hit to the head by another player’s
knee, and fell unconscious on the field. After the
athlete regained consciousness, he argued with his
team doctor to let him return to the match, without
being issued a correct concussion protocol, and refused
to be replaced by another player.”! A similar situation
occurred in the final match of the same World Cup
games, when a German midfielder suffered a heavy
blow to the head.”> After this collision, he kept playing
about 14 minutes without been replaced, even though
he had been knocked unconscious minutes before.
In light of situations such as these, and many others
that have occurred in other soccer competitions, FIFA
pronounced that “the incidents at the World Cup
have shown that the role of team doctors has to be
reinforced in order to ensure correct management
of potential cases of concussion, in the heat of the
competition”. It is known that a second concussion,
or another concussion sequential to the first trauma
could increase the risk of brain damage.?** In the
present study, 22% of hits to the body required medical
examination on the field, or else the player had to be
replaced due to a craniofacial injury. Although the
injured athlete received medical attention in some
cases, few reports were made available concerning the
athlete’s medical condition, and/or the consequence
of the incident to these athletes. Recently, the National
Football League (NFL) approved concussion protocols
in which an independent neurotrauma consultant
worked together with a physician’s team to identify,
screen and diagnose a concussion more precisely.?
When an incident is diagnosed as a concussion, the
athlete is forbidden to return to the field, and is advised
to follow medical recommendations. Similar actions
should be considered and discussed for application
in soccer, aiming to reduce damage to the athlete’s
physical integrity.

The head and face are frequently cited as injured
parts of the body during soccer games. In a recent
survey, the head and face were the most affected
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parts, followed by ankle and hands or wrist in
amateur soccer players.” In contrast, over a 6-year
period of soccer fracture evaluations, the head
represented only 0.1% of the reported fractures
among amateur soccer players.” In the present study;,
lacerations or fractures represented a minor part of the
craniofacial incidents, results that corroborate those
of Bobian et al.,” in which lacerations represented the
most common diagnosis of soccer-related injuries in
the craniofacial region. The high variability across
the data for craniofacial injuries might be attributed
to the main interest shown by researchers of soccer
athletes and football managers for the legs, and for
disabling injuries, such as muscle strain, sprains and
contusions. Although head injuries do not impair
practicing soccer permanently or completely, athletes
thus injured might need a rest period to recover. In
these cases, specifically when short competitions
are been played, like those of the FIFA World Cup or
the FIFA Confederations Cup, traumas may impact
games by keeping players from playing a match, and
thus adversely affect the national team directly, not
to mention the athlete’s health.

Video analysis of soccer matches to investigate
head injuries has been described in the literature.®#"”
This methodology allows identifying different
traumas using video images to analyze the effects on
injured players more precisely, especially regarding
the affected site, the player’s position, and other
variables associated with the craniofacial incident.
In the FIFA 2018 World Cup, 33 video cameras were
used to broadcast the games, eight of which were
super slow-motion, and four, ultra-slow-motion
cameras, thus providing accurate visualization of
the gameplays. Furthermore, this methodology
allows the researcher to interpret the craniofacial
incident more “convincingly,” since it enables
reviewing the play using video tools to pause,
rewind and check different angles of the same play
in action. Nevertheless, all the images evaluated at
the 144 matches were made available by FIFA's official
broadcasting company, and accessed through the
internet. If there were some incident that could not
be recorded during the official transmission, it was
because it could not be evaluated using currently
available methodology.



It is important to emphasize that observational
methodology could have posed a barrier to making
a more precise identification of the consequences of
craniofacial injuries to an athlete’s physical integrity.
This is because the video analysis was performed only
during official matches, and was not included in the
practices, thus precluding precise investigation of all
the cases occurring in the games. In addition, detailed
medical diagnoses cannot be obtained using this
method, which fundamentally enables researchers to
differentiate incidents from real injuries. On the other
hand, this prospective design enables identifying
minimal craniofacial incidents during soccer games
across the competitions evaluated, regardless of the
incident. This is an important factor to underscore, given
that these injuries may continue to pose a risk to the
soccer athletes” health. The present study also provides
a useful tool to help understand sports incidents, and
the mechanisms involved in craniofacial injuries. It
serves as an important alert to further investigate these
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traumas using longitudinal methodologies, which
cannot be underestimated in the task of determining
the reasons that caused these lesions.

Conclusion

Craniofacial incidents were observed in the
great majority of the FIFA competition matches.
Head-to-head impacts and lacerations or fractures were
associated with higher incident severity. Considering
that facial incidents are frequently considered as a
natural consequence of the sport, preventive strategies
should focus on adopting the use of protective
equipment and promoting fair play.
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