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Soccer is the most popular sport in the world, with 
approximately 200,000 professional and 240 mil-
lion amateur players.23 In the last 16 years, a variety 

of studies have reported on injuries to the head and other 
parts of the body. Head injuries can be the result of the 
contact of one head with another head, with the upper 
extremity of the opponent (usually the elbow), with the 
ground, with the ball, with the foot or knee, and (rarely) 
with goalposts.13 Head injuries were reported to amount 
to 4%–22% of all injuries in soccer, although the severity 
of all the injuries and the mechanisms involved have not 
been well documented.24,37,39

In 1991, Tysvaer and Løchen38 postulated that “head-
ing” the ball could lead to chronic brain injuries such as 
those noticed in boxers.19 Since the publication of these 
results, several cross-sectional studies4,21,27–30,36 have indi-
cated that soccer can cause measurable sustained brain 
impairment, and this has raised significant concerns 
about the effects of repetitive heading in soccer.

The frequency of soccer injuries overall is estimat-

ed to be approximately 10–35 injuries per 1000 playing 
hours.14 The majority of injuries occurred at the lower ex-
tremities, mainly in the knees and ankles, although, as 
Dvorak and Junge14 mentioned, the number of head inju-
ries was probably underestimated. This is due to the fact 
that the player is afraid to mention his or her symptoms 
to a trainer for fear of being prevented from returning to 
play.18 In an anonymous study done by Delaney et al.,11 
more than 46% of university soccer players experienced 
a concussion in just one fall season, and almost two-
thirds of the same group experienced a concussion over 
the 12-month period while playing soccer.12 Serious head 
injuries are well documented, whereas mild head injuries 
are often not examined. Usually only players who had 
concussions with severe symptoms presented for evalua-
tion and diagnosis in the emergency department.

Most of the head injuries are skull fractures or an in-
ternal head injury like intracranial hemorrhage, epidural 
or subdural hematoma, or cerebral contusion.11 Delaney 
et al.13 reported that the side of the head seems to be the 
most vulnerable area for concussions, because most con-
cussive blows occur to the side or temporal part of the 
head. These results differed from our study.
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Abbreviation used in this paper: ARAG = Allgemeine Rechtschutz 
Versicherungsgesellschaft. 
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The acute injuries occur in a split second, and it is 
difficult for medical staff to provide exact information 
about the injury mechanisms to avoid their consequences. 
Therefore, based on a series of cross-sectional studies in 
active and older retired soccer players of the Hessian soc-
cer association (Hessischer Fußball Verband), and using a 
standardized questionnaire, we tried to describe the most 
common mechanisms and consequences of head injuries 
in soccer in a study of 451 amateur players.

Methods
Patient Population

As a source for our retrospective study, we used the 
claim register of the ARAG, the sport insurance provider 
for all athletes of the Hessian sports association (Landess-
portbund Hessen). The claim register of the ARAG in-
cludes all registered injuries that have been treated by 
medical staff. We included all injuries from the previous 
year, and enrolled 841 people in the study. After the data 
interpretation and statistical evaluation, we ended up in-
cluding 451 players in the study.

Our study was retrospective and assisted by a stan-
dardized questionnaire. We used coded numbers and 
anonymous data. We excluded 390 players who, although 
they matched the case and control groups, did not provide 
complete information; we included only players who re-
turned completely filled and well-documented question-
naires. We then designated 2 groups. The case group in-
cluded all athletes who got a head injury during a match 
or while training (108 players). The control group includ-
ed all athletes who got injured on other parts of the body 
during a match or while training (343 players). We did not 
document overlaps between injury groups.

Questionnaire Used
The questionnaire included 2 parts. In the first part, 

we collected all the pieces of information on the mech-
anisms and consequences of the injuries as well as the 
matching of data and the participant’s capacity to remem-
ber the injuries. This part of the questionnaire was based 
on a validated questionnaire that had been established by 
Bochum University for the study of injuries in soccer, and 
we modified it with information on training characteris-
tics.16

The second part of the questionnaire was for infor-
mation on the symptoms and type of head injury. Impor-
tantly, this part also included the specification of time of 
injury, the type of symptoms as well as their intensity, and 
the location of the head injury. Almost all of the ques-
tions in the first part of the validated questionnaire were 
closed ended, and the questions in the matching part, in 
which we interviewed the participants of the study about 
biological information as well as about their playing level, 
were open ended. We excluded all enrolled participants of 
the study who got injured outside the playing area, or who 
submitted incomplete data on their questionnaires.

Statistical Methods
For analyses dealing with the case series of injured 

players, t-tests of association were used to compare propor-
tions in the tables. The Fisher exact test was used when 
80% of the expected counts were < 5. Statistical analyses 
were conducted using SPSS version 12.0 software. The 
level of significance was set a priori at p < 0.05 for t-tests 
of association.

Results
The case group included 108 athletes aged 6–60 

years (median 23 years); the largest part of this group 
included players between 11 and 25 years of age. This 
group included 104 male and 4 female patients. The con-
trol group included 343 players (323 male and 20 female 
patients) who had suffered an injury to an extremity or 
the torso. The age of the players in this group was high-
er than in the case group; the median age in the control 
group was 24 years. Consequently, the players in the case 
group were significantly younger than those in the control 
group at the time of injury (p = 0.0204). The sex of the 
injured athletes was not significant (p = 0.280).

Allocation of Head Injuries
In the case group, 57.4% of all injuries (62 of 108) 

occurred in the facial area. The zygomatic and the orbital 
regions were the main focus of facial injuries (33 [53.2%] 
of 62). The nasal region was the second most frequently 
injured area of the face (21 [33.9%] of 62). In the neu-
rocranium, the occipital region was the most frequently 
injured head area (27 [58.7%] of 46; 25% of all head in-
juries), followed by the parietal, frontal, and temporal re-
gions (Fig. 1).

Symptoms of Head Injuries
The typical symptoms of head injuries were headache 

(91.7%), vertigo (72.1%), amnesia (51.3%), sleep disorders 
(49.5%), loss of consciousness (45.9%), nausea (40.5%), and 
poor concentration (29.1%). The highest intensity occurred 
in the cases of head and neck pain. The longest duration of 
symptoms occurred in the cases of sleep disorder (7.1 days) 
and vertigo (6.3 days).

Fig. 1. Bar graph showing head injuries, categorized by the injured 
part of the head.

Unauthenticated | Downloaded 05/23/23 11:02 PM UTC



Neurosurg Focus / Volume 31 / November 2011 

Mechanisms and consequences of head injuries in soccer

3

Injuries in the Case Group
In the case group, 46 (42.6%) of 108 athletes suffered 

from collateral injuries. The most common collateral 
injuries were fractures (35 [76.1%] of 46), mainly of fa-
cial bones like the os nasale (17 [37%] of 46) and the os 
zygomaticum (7 [15.2%] of 46). A Le Fort fracture also 
occurred occasionally (3 cases). Other injuries were lac-
erations (8) and contusions (6), which were mostly local-
ized in the facial region (64.3%). A cerebral infarction 
(relating to the cerebellum and middle cerebral artery) 
occurred twice as a consequence of a head injury.

Allocation of Injuries in the Control Group
In the control group, the most injured parts of the 

body were at the lower extremities (241 [70.3%] of 343), 
with the upper extremities being injured in 88 (25.7%) of 
343 cases. A torso injury only occurred in 14 (4%) of 343 
cases.

Injuries in the Control Group
The injuries of the lower extremities were mainly 

at the knee (114 [47.3%] of 241) or localized ruptures of 
ligaments (88 [36.5%] of 241). The most common ankle 
joint injuries were bone fractures (31 [12.9%] of 241) or 
ruptures of ligaments (25 [10.4%] of 241). The most com-
mon injuries at the shin were fractures (39 [16.2%] of 241) 
and ruptures of the Achilles tendon (12 [5%] of 241). The 
injuries of the upper extremities included distal fractures 
(42 [47.7%] of 88) and shoulder fractures (19 [21.6%] of 
88). Other players suffered lacerations or contusions on 
their upper extremities.

Injuries Overall
On the whole, the right side of the body was more 

frequently injured than the left side. An investigation of 
the results of all injuries showed that the medium-heavy 
injuries occurred more often in the case group, whereas 
the heavy injuries occurred more often in the control 
group (Table 1).

As shown in Table 2, according to the system of Tön-
nis and Loew,35 the largest portion of the players of the 
case group suffered from Level I severity head injuries 
(48.1%). Loss of consciousness and amnesia occurred in 
56 (51.9%) of 108 players in the case group.

Seventy-four (68.5%) of the athletes in the case group 
and 274 (79.9%) of those in the control group received 

in-patient care. In the case group, the therapy was per-
formed conservatively (nonsurgically) for 67 (62%) of 108 
injuries, but only for 67 (19.5%), a much smaller percent-
age, of 343 in the control group. In the control group, 276 
(80.5%) of the 343 players were treated surgically. Con-
servative (p < 0.001) and outpatient (p = 0.0279) treat-
ments were done significantly more often in players in the 
case group than in those in the control group.

A follow-up treatment was done for 73 (67.59%) of 
the 108 players in the case group, and for 321 (93.6%) of 
the 343 players in the control group. Furthermore, subse-
quent rehabilitation was necessary for 275 (80.2%) of the 
control group but for only 4 (3.7%) of the case group. In 
the case group, the occurrence of follow-up treatment (p = 
0.000002) and rehabilitation (p < 0.001) was significantly 
lower than for the control group.

The comparison of these 2 groups showed no signifi-
cant differences between the players in height or weight, 
but the Body Mass Index of the players in the case group 
was significantly lower than that of the players in the con-
trol group (p = 0.0199).

The amount of experience playing or time training 
were not significantly different between groups (p = 0.413). 
However, the number of competitions was significantly 
different and was decidedly higher in the case group (p 
= 0.0377; see Table 3). The investigation of both groups 
showed no significant differences in the amount of time 
devoted to recovery due to a rest from training or from 
competition (Table 4).

As shown in Table 5, we observed that injuries for the 
case group occurred more often during a competition, at 
91 (84.3%) of 108, than did injuries for the control group, 
at 239 (69.7%) of 343. The differences are significant (p 
= 0.0008). Our retrospective investigation showed that 
midfielders suffered an injury more commonly than other 
players. The results were not significant (p = 0.4779).

The investigation of the place of injury showed that 
head injuries occurred significantly more often in the cen-
tral part of the field than on the periphery (p = 0.0093). 
Furthermore, head injuries took place significantly more 
often in the goal and penalty areas than at midfield (p = 
0.0214). Defensive or offensive halves of the field showed 
no significant differences (p = 0.6977). Almost all inju-

TABLE 1: Outcome of soccer-related injuries in 108 patients 
in the case (head injury) and 343 in the control (other injuries) 
groups*

Injury Grade Case Group (%) Control Group (%)

marginal: disabled 1–3 days NA 20 of 343 (5.8)
low: disabled 4–7 days 9 of 108 (8.4) 33 of 343 (9.6)
medium-heavy: disabled 7–31 
 days

52 of 108 (48.1) 92 of 343 (26.8)

heavy: disabled >31 days 47 of 108 (43.5) 198 of 343 (57.7)

* NA = not applicable.

TABLE 2: Severity of head injuries in the case group*

Level of 
Severity

Loss of 
Consciousness Amnesia Portion of Players (%)

I 0 min <30 min 52 of 108 (48.1)
II <5 min >30 min 47 of 108 (43.5)
III >5 min >24 hrs 9 of 108 (8.4)

* According to the system of Tönnis and Loew.

TABLE 3: Practical experience in case and control groups

Experience Case Group Control Group

median time spent training (min/wk) 227.0 235.1
median no. of competitions per season 24.4 10.9
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ries of players in the control group occurred in their own 
half of the playing area.

Significantly, the occurrence of head injuries almost 
always involved contact with another player, at 93.5% (p 
= 0.0001; see Table 6). Head injuries occurred more of-
ten in striker positions than in defensive positions in the 
case group, but not in the control group. In the majority 
of cases, head injuries occurred during ball duels (80.6%). 
This result was highly significant (p = 0.0179). The sec-
ond mechanism of head injuries was ball shots on the 
head without an external actor (see Table 7).

In the control group, most of the noncontact inju-
ries were caused by disturbances in the running process. 
Twisting (36.8%), stumbling (23.8%), and rotation while 
running (22.8%) were the most common mechanisms of 
injury in this group.

The development of the injuries is different between 
the groups. In the case group, they were mostly due to an 
external actor, but in the control group they were almost 
equally caused by the players themselves and by other 
players (30.0% and 31.5%, respectively) (see Table 8).

Additionally, excessive exertion of the players led to 
injuries for 66.7% of the case group and for 68.5% of the 
control group. Another reason for the injuries was break-
ing the rules, for 33.3% of the case group and for 31.5% of 
the control group. Our investigation of the kind of playing 
field showed that most injuries occurred on artificial turf, 
for 65 (60.2%) of 108 patients in the case group and for 
256 (74.6%) of 343 patients in the control group.

Discussion
Soccer has not always been perceived to be a high-

risk sport for craniofacial injuries. However, in recent 
years studies have shown that this sports discipline is also 
a high-risk sport in this regard. Current investigations in 
Europe have shown that soccer is responsible for approxi-
mately 50% of all sport-related injuries.9 The incidence of 
head and body injuries is influenced by the popularity of 
soccer in each country.

Similarly to the results of Andersen et al.,2 in our in-
vestigation the craniofacial region is, at 57%, the most in-
jured part of the head. Furthermore, these authors inves-
tigated the mechanisms of head injuries and found, as did 
our investigation, that 73% of facial injuries were caused 
by contact with upper extremities. Head-on-head injury 
in the Andersen et al. investigation, on the other hand, ac-
counted for only 35% of all head injuries, whereas in our 
investigation it accounted for 41.4%, primarily at the side 
of the head. Facial injury occurred in the investigation of 
Andersen et al. in head duels in 31% of cases and in 33.3% 
of cases in our investigation. Chomiak et al.10 found that 
74.2% of the players suffered a lower-extremity injury 
during play, whereas it was 70.3% in our investigation. 
We found that upper-extremity injuries occurred during 
play in 25.7% of our control group, whereas Chomiak et 
al. found the same to be true for only 14.4%.

Boden et al.8 investigated head injuries in 29 play-
ers, whereas our group involved 108 players. Boden and 
colleagues described mild head injuries in 72% of all in-
vestigated players, whereas in our investigation 48.1% of 
players suffered mild, 43.5% had moderate, and 8.4% had 
severe head injuries. Because the investigation of Boden 
et al. only involved 29 players and we investigated 108 
players, we postulated that the frequency of occurrence of 
the moderate and severe head injuries in a bigger group 
is clearly higher. In our investigation, we found that head-
aches were the main symptom of head injuries in 91.7% 
of cases, similar to Boden’s findings at 97%. Other symp-
toms were amnesia, poor concentration, vertigo, nausea, 
and personality change, which were comparable to the 
study results of Boden et al. (see Table 9). 

TABLE 4: Injury recovery period in case and control groups

Recovery Period Case Group Control Group

median rest from training 4.5 wks 4.1 wks
median rest from competition 8.6 wks 8.9 wks

TABLE 5: Setting of injury and position of injured player in case 
and control groups

Factor Case Group (%) Control Group (%)
setting of injury
 competition 91 of 108 (84.3) 239 of 343 (69.7)
 training 17 of 108 (15.8) 104 of 343 (30.3)
player position
  midfielder 40 of 108 (37.0) 151 of 343 (44.0)
 striker 31 of 108 (28.7) 67 of 343 (19.5)
 defensive position 20 of 108 (18.5) 93 of 343 (27.1)
 goalkeeper 17 of 108 (15.8) 32 of 343 (9.4)

TABLE 6: Occurrence of contact injury and position of other 
players involved in contact

Factor Case Group (%) Control Group (%)

contact injury
 yes 101 of 108 (93.5) 211 of 343 (61.5)
 no 7 of 108 (6.5) 132 of 343 (38.5)
player position
  midfielder 40 of 101 (39.6) 90 of 211 (42.6)
 striker 28 of 101 (27.7) 36 of 211 (17.1)
 defensive position 25 of 101 (24.8) 65 of 211 (30.8)
 goalkeeper 8 of 101 (7.9) 20 of 211 (9.5)

TABLE 7: Mechanism of head injury

Type of Play Case Group (%) Control Group (%)

ball duel 87 of 108 (80.6) 164 of 343 (47.8)
 head on head 36 of 87 (41.4) NA
 arm on head 23 of 87 (26.4) NA
 leg on head 14 of 87 (16.1) NA
 head on torso 14 of 87 (16.1) NA
ball contact w/o ball duel 15 of 108 (13.9) 96 of 343 (27.9)
no ball duel or ball contact 2 of 108 (1.8) 83 of 343 (24.2)
assault 4 of 108 (3.7) NA
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We found that most head injuries occurred among 
younger players, who suffered a head injury through con-
tact with the ball. Furthermore, older players suffered 
these injuries through ball duels; similar results were 
published by Pickett et al.34 The reason for the number 
of head injuries at the ages of 6–10 years is probably the 
fast development of condition, power, and speed at this 
age, while the coordination of muscles is not able to keep 
pace.15 All these factors induce aggressive ways of playing 
and lead to head injuries among members of this young 
group.26 Also, research of the literature shows results that 
confirm our finding that male players more commonly 
suffer head injuries.8,10,26,34

Age, sex, and play experience were internal factors 
of the mechanisms of head injuries of the soccer players, 
adding to the external factors of place, reason for play-
ing, play position, and playing situation. Furthermore, 
the condition and kind of location have very often been 
discussed in the literature as an important factor in head 
injuries. Andersen et al.2 and Boden et al.8 postulated that 
wet artificial turf was most commonly the reason for head 
injuries. Also Chomiak et al.10 reported that the type of 
playing surface was very important in the evaluation of 
head injuries. In our investigation, the injuries occurred 
on artificial turf for 60.2% (65 of 108) of the case group 
and for 74.6% (256 of 343) of the control group.

Our investigation of another external factor, the rea-
son for playing, showed that the frequency of head injury 
increased during the match (84.2%) and not in training. 
Boden et al.8 also found that 79% of all head injuries oc-
curred during the match and not in training. Peterson et 
al.33 published findings that almost all head injuries oc-
curred during the match.

In our investigation, the playing position was not sig-
nificant, which is consistent with previous investigations 
by Chomiak et al.,10 Nielsen and Yde,32 and Hawkins and 
Fuller.20 The midfield players had the highest frequency 
of injury in our investigation (37%), similar to the results 
of Chomiak et al., at 32.9%. Berbig5 published the finding 
that goalkeepers suffered from head injuries more fre-
quently than other players. In our investigation, however, 
similar to the findings for Chomiak et al., we found that 
a goalkeeper had suffered head injury in only 15.8% of 
cases. Therefore, in our opinion, the player in the midfield 
position is more frequently injured than a defensive or 
striker player. The frequency of the injuries also depends 
on their location on the playing field. The high frequency 
of injury in the midfield and in the defending penalty area 
has already been published by Andersen et al.,2 which is 
confirmed by our investigation, but these results are op-

posite to the findings of Chomiak et al.10 and Ekstrand 
and Gillquist,15 who postulated a higher frequency of in-
jury on the offensive side. However, in our investigation, 
head injuries occurred most frequently in the penalty and 
goal areas, as in the study published by Kirkendall et al.25 
They pointed to ball duels and clashes between strikers 
and goalkeepers on that small area as a reason for the 
frequency of head injuries. Furthermore, in our study, the 
midfielders in the case group were injured on the head 
significantly more often than other players. Fuller et al.17 
actually found that injuries most often occurred in the 
offensive half of the playing field but, as found in our re-
sults, they postulated that the outside section was very 
safe.

In our study, 93.5% of head injuries occurred as con-
tact injuries, whereas Nielsen and Yde32 found that only 
74% did. Boden et al.8 and Pickett et al.34 found contact 
head injuries in only 65% of cases. These results are 
self-explanatory because of the heterogeneity of the age 
groups and the size of the groups. Fouls are another rea-
son for contact injuries. In our investigation, only 24.3% 
of contact injuries could be attributed to fouls. However, 
Chomiak et al.10 and Peterson et al.33 found that profes-
sional players reported that fouls were the reason for con-
tact injuries (66.7% and 40%, respectively). This higher 
rate of fouls in the studies of these investigators was prob-
ably due to the players’ mastery of technique. However, 
almost the same rate of fouls occurred in the case and 
control groups. Therefore, fouls were not a significant 
cause of head injuries.

Arnason et al.3 reported that most injuries in soccer 
occurred through personal negligence, and that head in-
juries happened through contact with other players and 
through fouls in 52.7% of cases. In our study, duels were 
the reason and mechanism for 55.9% of all injuries. These 
mechanisms include an opponent treading on the player or 
player falls during duels. Bjordal et al.7 found that 46% of 
injuries of the cruciate ligament occur through this mecha-
nism. Nielsen and Yde32 reported ankle joint and knee joint 
injuries as a consequence of being stepped on. In the case 
of other injuries, these most often appeared because of run-
ning, twisting, stumbling, or rotation of feet.

Only 75% of the injured players in the control group 
were taking part actively in play during the injury. On 
the other hand, in the case group, all injured players were 
taking part in play during the accident.

The most common mechanism of head injuries in our 
study was header duels, at 51.6%, which is similar to the 
results of Fuller et al.,17 who reported that approximately 
55% of head injuries occurred through this mechanism 

TABLE 8: Cause of injury in the case and control groups

Cause Case Group (%) Control Group (%)

another player 57 of 108 (52.8) 108 of 343 (31.5)
own blame 16 of 108 (14.8) 103 of 343 (30.0)
shared blame 16 of 108 (14.8) 26 of 343 (7.6)
accident 14 of 108 (13.0) 54 of 343 (15.7)
location on playing field 5 of 108 (4.6) 52 of 343 (15.2)

TABLE 9: Symptoms of head injury in the present study 
compared with an earlier investigation in 29 patients

Symptoms of Head Injury Boden et al. Present Study
headache 97% 91.7%
amnesia 76% 51.3%
poor concentration 62% 29.1%
vertigo/nausea 52% 72.1%/40.5%
personality change 14% 6.3%
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among 248 professional soccer players. Andersen et al.2 
also stated that this mechanism was a cardinal mechanism 
of head injuries for 58% of professional Norwegian and 
Icelandic soccer players. In our study, head-on-head was 
the most common mechanism of injury in duels (41.4%). 
Upper extremity–to-head only led to injury in 26.4% of 
cases. Boden et al.8 (28.0%), Fuller et al.17 (33.0%), and 
Pickett et al.34 (25.5%) also found that head-on-head in 
duels was the most common mechanism of head injury, 
not contact between the head and the upper extremities.

However, the main mechanism of all head injuries is 
the collision of 2 players (93.5%) and, in 51.6% of cases, 
header duels.

Fuller et al.17 reported that the use of the upper ex-
tremities against the rules leads to significantly more 
head injuries than other actions during play. Boden et al.8 
published findings that 14% of all collisions and head in-
juries occurred through the use of upper extremities to 
the head. According to Andersen et al.,2 43% of head in-
juries were also caused by the upper extremities of the 
opponent, with 34% using the elbow and 7% using the 
hand or arm. Head-on-head contact caused 33% of head 
injuries, as reported in the same investigation. The results 
were obtained by video analysis of professional players.

Head-on-head contact is the second most common 
mechanism in the occurrence of head injuries. For only 
6% of investigated players, a head injury happened be-
cause of the opponent.34

We observed in our study that almost the same num-
ber of patients in the 2 groups were treated in hospital, 
although the treatment was different. In the case group, 
the treatment was almost always conservative, whereas 
the athletes in the control group got surgical treatment in 
80.5% of cases. This suggests a high frequency of frac-
tures of extremities, which have to be treated surgically.

Our study investigated the necessity of rehabilitation 
and found, significantly, that only 3.7% of the case group 
players and 80.2% of the control group players needed 
rehabilitation. This suggests that head injuries need an 
acute treatment and that rehabilitation is only necessary 
sporadically. Additionally, the conservative treatment of 
head injuries allows shorter rehabilitation periods. Hos-
pitalization duration differences were only marginal be-
tween the case group and the control group. This kind of 
investigation has not been published until now. However, 
the moderate and severe head injuries were common oc-
currences, as suspected, and deserve more attention in the 
future.

The recent trend in soccer to protect players from 
head injuries is to forbid heading, or at least to limit it 
until an age when young athletes can begin to master the 
techniques of heading and their skull anatomy is more 
mature.24 The second trend is the use of headgear, which 
is permitted by FIFA (Fédération Internationale de Foot-
ball Association). There are newly developed national 
standards for headgear.

Initially, in an experimental study conducted in 2003, 
Naunheim et al.31 showed that the use of headgear could 
reduce impact when heading, and that headbands may 
play a role in decreasing impact for more forceful blows. 
In 2006, Al-Kashmiri and Delaney1 published a report 

about head and neck injuries. They also postulated after 
their research that protective headgear may play a role in 
the prevention of concussions.

Jordan et al.22 published their findings that males 
have 0.14 concussions/1000 athletes and females have 0.15 
concussions/1000 athletes. Another similar study with a 
comparable population suggested higher rates: 0.6 concus-
sions/1000 athletes among men and 0.4 concussions/1000 
athletes among women.8

Some researchers believe that head injuries occur 
more commonly in certain areas of the playing field,1 
and the penalty area is thought to be a high-risk area, es-
pecially when players are competing for a cross-corner 
kick.24 Near the midfield, concussions occur from head-
to-head impact, especially when players are competing 
for air balls.24

Fuller et al.17 reported that most of the injuries oc-
curred when players converged on a free ball and not, as 
usually believed, when one player is in possession of the 
ball and is tackled by another player. Furthermore, they 
reported that female soccer players may be more at risk 
for concussions than their male counterparts. A different 
study by Delaney et al.13 and a work by Biros6 suggested 
that younger players may be more at risk for concussions 
because of their thinner skulls or larger heads.

Conclusions
Seemingly trivial soccer head injuries can have a 

long and complicated course. Nevertheless, the tempo-
rary disability is shorter in most patients than in the group 
of players with an injury in other parts of the body.

Disclosure 

The authors report no conflict of interest concerning the mate-
rials or methods used in this study or the findings specified in this 
paper.

Author contributions to the study and manuscript preparation 
include the following. Conception and design: Hellwig. Acquisition 
of data: Kolodziej, Koblitz, Hellwig. Analysis and interpretation of 
data: Kolodziej, Koblitz, Hellwig. Drafting the article: Kolodziej. 
Critically revising the article: Hellwig. Reviewed submitted ver-
sion of manuscript: Kolodziej. Approved the final version of the 
manuscript on behalf of all authors: Kolodziej. Statistical analy-
sis: Koblitz. Administrative/technical/material support: Kolodziej, 
Nimsky, Hellwig. Study supervision: Hellwig.

Acknowledgments

 The authors thank Rosa and Timothy Koskie for their editing 
of this paper.

References

 1. Al-Kashmiri A, Delaney SJ: Head and neck injuries in foot-
ball (soccer). Trauma 8:189–195, 2006

 2. Andersen TE, Larsen Ø, Tenga A, Engebretsen L, Bahr R: Foot-
ball incident analysis: a new video based method to describe 
injury mechanisms in professional football. Br J Sports Med 
37:226–232, 2003

 3. Arnason A, Gudmundsson A, Dahl HA, Jóhannsson E: Soccer 
injuries in Iceland. Scand J Med Sci Sports 6:40–45, 1996

 4. Baroff GS: Is heading a soccer ball injurious to brain func-
tion? J Head Trauma Rehabil 13:45–52, 1998

Unauthenticated | Downloaded 05/23/23 11:02 PM UTC



Neurosurg Focus / Volume 31 / November 2011 

Mechanisms and consequences of head injuries in soccer

7

 5. Berbig R: Die Verletzungsgefährdung im Spitzenfußball aus 
der Sicht des Sporttraumatologen. Schwei Ztschr Sportmed 
Sporttraumat 45:127–130, 1997

 6. Biros MH: Head trauma, in Rosen P, Barkin RM (eds): Emer-
gency Medicine: Concepts and Clinical Practice, ed 4. St. 
Louis: Mosby Year Book, 1998, pp 416–447

 7. Bjordal JM, Arnły F, Hannestad B, Strand T: Epidemiology 
of anterior cruciate ligament injuries in soccer. Am J Sports 
Med 25:341–345, 1997

 8. Boden BP, Kirkendall DT, Garrett WE Jr: Concussion inci-
dence in elite college soccer players. Am J Sports Med 26: 
238–241, 1998

 9. Bruzzone E, Cocito L, Pisani R: Intracranial delayed epidural 
hematoma in a soccer player. A case report. Am  J  Sports 
Med 28:901–903, 2000

10. Chomiak J, Junge A, Peterson L, Dvorak J: Severe injuries in 
football players. Influencing factors. Am J Sports Med 28 (5 
Suppl):S58–S68, 2000

11. Delaney JS, Lacroix VJ, Gagne C, Antoniou J: Concussions 
among university football and soccer players: a pilot study. 
Clin J Sport Med 11:234–240, 2001

12. Delaney JS, Lacroix VJ, Leclerc S, Johnston KM: Concus-
sions among university football and soccer players. Clin  J 
Sport Med 12:331–338, 2002

13. Delaney JS, Puni V, Rouah F: Mechanisms of injury for con-
cussions in university football, ice hockey, and soccer: a pilot 
study. Clin J Sport Med 16:162–165, 2006

14. Dvorak J, Junge A: Football injuries and physical symptoms. 
A review of the literature. Am J Sports Med 28 (5 Suppl): 
S3–S9, 2000

15. Ekstrand J, Gillquist J: The frequency of muscle tightness and 
injuries in soccer players. Am J Sports Med 10:75–78, 1982

16. Elbe AM, Wenhold F, Müller D: Zur Reliabilität und Validität 
der Achievement Motives Scale–Sport: Ein Instrument zur 
Bestimmung des sportspezifischen Leistungsmotivs. Z Sport-
psychol 12:57–68, 2005

17. Fuller CW, Junge A, Dvorak J: A six year prospective study 
of the incidence and causes of head and neck injuries in inter-
national football. Br J Sports Med 39 (Suppl 1):i3–i9, 2005

18. Gerberich SG, Priest JD, Boen JR, Straub CP, Maxwell RE: 
Concussion incidences and severity in secondary school var-
sity football players. Am J Public Health 73:1370–1375, 1983

19. Gronwall D, Wrightson P: Cumulative effect of concussion. 
Lancet 2:995–997, 1975

20. Hawkins RD, Fuller CW: A prospective epidemiological study 
of injuries in four English professional football clubs. Br J 
Sports Med 33:196–203, 1999

21. Janda DH, Bir CA, Cheney AL: An evaluation of the cumula-
tive concussive effect of soccer heading in the youth popula-
tion. Inj Control Saf Promot 9:25–31, 2002

22. Jordan SE, Green GA, Galanty HL, Mandelbaum BR, Jabour 
BA: Acute and chronic brain injury in United States National 
Team soccer players. Am J Sports Med 24:205–210, 1996

23. Junge A, Rösch D, Peterson L, Graf-Baumann T, Dvorak J: 
Prevention of soccer injuries: a prospective intervention study 
in youth amateur players. Am  J  Sports Med 30:652–659, 
2002

24. Kirkendall DT, Garrett WE Jr: Clinical perspectives regard-
ing eccentric muscle injury. Clin  Orthop  Relat  Res  (403 
Suppl):S81–S89, 2002

25. Kirkendall DT, Jordan SE, Garrett WE: Heading and head in-
juries in soccer. Sports Med 31:369–386, 2001

26. Leininger RE, Knox CL, Comstock RD: Epidemiology of 
1.6 million pediatric soccer-related injuries presenting to US 
emergency departments from 1990 to 2003. Am  J  Sports 
Med 35:288–293, 2007

27. Matser EJ, Kessels AG, Lezak MD, Jordan BD, Troost J: 
Neuropsychological impairment in amateur soccer players. 
JAMA 282:971–973, 1999

28. Matser JT, Kessels AG, Jordan BD, Lezak MD, Troost J: 
Chronic traumatic brain injury in professional soccer players. 
Neurology 51:791–796, 1998

29. Matser JT, Kessels AG, Lezak MD, Troost J: A dose-response 
relation of headers and concussions with cognitive impair-
ment in professional soccer players. J Clin Exp Neuropsy-
chol 23:770–774, 2001

30. Naunheim RS, Bayly PV, Standeven J, Neubauer JS, Lewis 
LM, Genin GM: Linear and angular head accelerations dur-
ing heading of a soccer ball. Med Sci Sports Exerc 35:1406–
1412, 2003

31. Naunheim RS, Ryden A, Standeven J, Genin G, Lewis L, 
Thompson P, et al: Does soccer headgear attenuate the impact 
when heading a soccer ball? Acad Emerg Med 10:85–90, 2003

32. Nielsen AB, Yde J: Epidemiology and traumatology of inju-
ries in soccer. Am J Sports Med 17:803–807, 1989

33. Peterson L, Junge A, Chomiak J, Graf-Baumann T, Dvorak J: 
Incidence of football injuries and complaints in different age 
groups and skill-level groups. Am J Sports Med 28 (5 Suppl): 
S51–S57, 2000

34. Pickett W, Streight S, Simpson K, Brison RJ: Head injuries in 
youth soccer players presenting to the emergency department. 
Br J Sports Med 39:226–231, 2005

35. Tönnis W, Loew F: Einteilung der gedeckten Hirnschädigun-
gen. Ärztl Prax 36:13–14, 1953

36. Tucker AM: Common soccer injuries. Diagnosis, treatment 
and rehabilitation. Sports Med 23:21–32, 1997

37. Tysvaer AT: Head and neck injuries in soccer. Impact of minor 
trauma. Sports Med 14:200–213, 1992

38. Tysvaer AT, Løchen EA: Soccer injuries to the brain. A neu-
ropsychologic study of former soccer players. Am J Sports 
Med 19:56–60, 1991

39. Withnall C, Shewchenko N, Gittens R, Dvorak J: Biomechani-
cal investigation of head impacts in football. Br J Sports Med 
39 (Suppl 1):i49–i57, 2005

Manuscript submitted July 15, 2011.
Accepted October 3, 2011.
Current affiliation for Dr. Koblitz: Lubinus Clinicum, Kiel, Ger-

many.
Address correspondence to: Malgorzata A. Kolodziej, M.D., De -

partment of Neurosurgery, University of Marburg, Baldingerstrasse, 
D-35039 Marburg, Germany. email: kolodzie@med.uni-marburg.
de.

Unauthenticated | Downloaded 05/23/23 11:02 PM UTC


