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• The MEDIA
• Is (insert your favorite sport) safe? Brain 

injuries? Headgear? Children’s risk?

• The MEDICAL COMMUNITY
• NP deficits? Long-term effects of concussion? 

Injury incidence? Risks? Impact tolerance?

• The SPORT
• Restrict heading? Mandate headgear? Change 

rules? Other issues on equipment?
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• >250 million registered players worldwide
• Staggering viewing audience
• FIFA member nations > UN
• Football is the only sport to use the unprotected head to 

control and advance the ball
• Heading frequency varies widely amongst players from 0-

10+ per match
• Clash of heads has a ‘very high propensity’ to cause injury 

for both players
• Most often in the middle of the field . . .
• When players approach from opposing directions

• Injuries to the head reported to be between 4 and 20%
• Concussive injury the most common serious injury
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How did we get 
from this:

To this?
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•3.9% (boys) and 4.3% (girls) of 
all injuries are to the head 
(ages 15-18)
•Head injuries make up 14% of 
all injuries in club soccer (age 
12-18)
•Estimate one concussion every 
4-6 seasons
•US college: 1 concussion per 
team per season
•1 concussion per FIFA 
tournament 
•Play 10 years:

• 50% of all men and 22% of all 
women will have had 1 
concussion

34%Other
28%Head-head

14%Head-elbow

24%Head-ball

0%Heading
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• “a head injury is a potentially serious injury which can 
lead, in a small number of cases, to significant 
complications. No head injury in trivial”

• In professionals and championship events:
• Overall Injury rates range from 65 to 100+/1000 player hrs
• FA audit: head/neck injuries = 1.4 to 4.1/1000 ph
• Icelandic/Norwegian professionals: 1.7/1000 ph
• German women’s professionals: 1.8/1000 ph
• European amateurs: 0.4/1000 match hours
• FIFA sponsored tournaments: 

• Males 12.8/1000 mh; females 11.5/1000 mh
• Lost time injuries: 3.5 and 4.1/1000 mh respectively
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24
8

54194TOTAL #

131712others

362fracture

11228concussion

201521laceration

534157%Contusion

AllWomenMen

From 20 FIFA sponsored tournaments, 1998-2004
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QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.

QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.
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John Terry

QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.

QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.

QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.
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• Backwards head flick 
with/without small 
jump

• Goalie collisions with 
foot or post

• Rarely caused by 
contact with ball
• more common with 

spectators.

QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.
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QuickTime™ and a
Cinepak decompressor

are needed to see this picture.
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• Location on field
• Off/def PA, off/def 

outfield

• Ball possession
• Direction of approach 

to injured player
• Mode of approach
• Action
• Intent

• From MDs post match 
report

• Location

• Diagnosis
• Severity (estimated 

time lost)



fairelbowjumpsidefreeDef outlac

fairelbowJumpsidefreeAtt outcont

fairheadjumpfrontfreeAtt outConcDx

fairheadjumpsidefreeDef out>20y

fairElbowjumpsidefreeAtt out<20yAge

fairheadjumpfrontfreeDef outwomen

fairelbowjumpsidefreeDef outmensex

intentActionModewherePossWhere
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The debate surrounds the 
consequences of purposeful 
heading or concussion
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• Footballer’s Migraine (Matthews, 1972)
• Cumulative effects of concussion (Gromwell, 

1975)
• Assoc football injuries to the brain 

• Norwegian studies, 1981 – 1991
• Heading 1st blamed for cognitive deficits

• Disputed in later studies stating concussion was 
the factor in cognitive deficits
• Haglund, Jordan, Matser, Putukian

• Cognitive deficits not a universal finding in 
footballers with concussion history
• Guskiewicz, Bahr, Echemendia
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“… to improve the 
of heading and head impacts to quantify the 
response and identify avenues for reduction …”

“…“… to improve the to improve the 
of heading and head impacts to quantify the of heading and head impacts to quantify the 
response and identify avenues for reduction response and identify avenues for reduction …”…”

biomechanical understandingbiomechanical understanding
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• Heading 
techniques

• Ball 
characteristics

• Bodily contact
• Protective 

headgear
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• Heading 
techniques

• Ball 
characteristics

• Bodily contact
• Protective 

headgear
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Intra-oral 
Device

Torso 
Alignment 
Device

Trapezius  EMG 
electrode

A1

A2

S1

S2

Sternocleido-
mastoid EMG 
electrode

Contact 
Switch
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Heading is a 
very complex 
skill

Heading is a 
very complex 
skill

Data doesn’t 
suggest a change 
in the skill is 
warranted

Data doesn’t 
suggest a change 
in the skill is 
warranted
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•Minimum concussive 
force for a concussion 
estimated at 22 N/sec (a 
moving target?)
•Soccer ball impact = 
12-13 N/sec 

• (at 65 kph)

•Therefore, impact of 
the ball during 
purposeful heading is 
below that to produce a 
concussion



������#+����$����(#���������� &

• Heading 
techniques

• Ball 
characteristics

• Bodily contact
• Protective 

headgear
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• Published reports implicating heading with 
chronic trauma

• Restrictions preventing children from heading

• Increased use of headgear
• Recommendations to use lighter balls 
• Recommendations to use lower pressure balls

• Poor reporting by the media
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Some models gained up to 
40%+ in mass when wet, 

others only 3-4%

Some models gained up to 
40%+ in mass when wet, 

others only 3-4%
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• Heading 
techniques

• Ball 
characteristics

• Bodily contact
• Protective 

headgear
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• Impacts = low to life threatening
• Caused by head hitting: 

• upper extremity (mostly elbow)
• head
• lower extremity
• goal post
• ground

• Accidental & intentional



���&#$��7 &��$��'.#:��%(� �

��������	
�����������������	
��������� 
�����	������	
�����	������	
����������������

���������	
����������������	
������� ������������������������

QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture. Qu ic k Tim e ™ a n d  a
YUV4 2 0  c o d e c  d e c o m p re s s o r

a re  n e e d e d  to  s e e  th i s  p i c tu re .
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• Impact conditions established from video 

• Head and neck impact response measured
• Upper extremity impacts have clinical significance
• Head-to-head impacts are of greater severity

• Accidental impacts = random, difficult to control
• Intentional impacts = red card sanction





������#+����$����(#���������� &

• Heading 
techniques

• Ball 
characteristics

• Bodily contact
• Protective 

headgear
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• Why consider headgear?
Impacts with the ball (related to chronic injuries)
Impacts with objects (potential of acute injuries)
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• What concerns are there with headgear?
• potential hazard to players from hard/sharp edges
• level of effectiveness and regulation of performance
• Coverage, fit, and stability
• false sense of safety given to players

• ‘My headgear protects me from having another  concussion’

• increased aggressiveness
• Some coaches put players in headgear for just this reason

• negative perception regarding the game’s safety
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When 3 objects 
collide, the softest 
object absorbs the 
impact…

“During heading, 
the ball dominates 
the impact 
response”

QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.
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• Headgear has no significant benefit for ball 
impacts related to intentional heading (6-30 
m/s)
• Head acceleration responses when using 

headgear were within the variability of the 
unprotected condition

• “…headgear provides a measurable 
improvement in head response” (10%-30%) 
for the two impact sites tested

• “…further gains might be achieved if 
materials are optimized for impact with the 
head…”
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• Research published in 
BJSM (Vol. 39, S1, 2005)

• Prospective injury studies
• type, exposure, incidence, 

mechanisms, biomechanics, 
cognition

• Statements on recognition 
and management

• Other supplements on 
injuries, Championship 
injuries, Doping, and 
women’s football (9/07)
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• Purposeful heading is a safe skill 
• impacts are below concussive levels (minimal S-100B change)
• cognitive deficits seem to be related more to concussions

• but not all concussions
• unknown if repetitive subconcussive impacts of purposeful heading 

has any long term affect on cognitive function
• Early data on adults suggests no effect
• Need longer follow-up

• concussions are the most common type of serious head 
injury

• head injuries are due to contact with a hard surface
• head injury by the ball can occur from accidental contact
• concussions are mostly a game injury mostly around 

midfield when players approach from opposing directions
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