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ABSTRACT
Sudden cardiac arrest (SCA) remains a tragic occurrence
on the football field. The limits of preparticipation
cardiovascular screening make it compulsory that
prearranged emergency medical services be available at all
football matches to immediately respond to any collapsed
player. Management of SCA involves prompt recognition,
immediate cardiopulmonary resuscitation (CPR) and early
defibrillation. Any football player who collapses without
contact with another player or obstacle should be regarded
as being in SCA until proven otherwise. An automated
external defibrillator (AED), or manual defibrillator if an AED
is not available, should be immediately accessible on the
field during competitions. This study presents guidelines
for a practical and systematic approach to the
management of SCA on the football field.

INTRODUCTION
Sudden cardiac arrest (SCA) is the leading cause of
death in athletes during exercise and sport, and a
tragic occurrence on the football field.1–7 Although
the precompetition medical assessment (PCMA)
was developed by F-MARC8 9 to provide a standard
evaluation to identify athletes at risk for SCA, it is
not yet a mandatory requirement for all amateur or
professional football players internationally.10 11 The
variable compliance with PCMAs for all footballers
combined with the limits of preparticipation cardio-
vascular screening in athletes makes it compulsory
that prearranged emergency medical services be
available at all football matches to immediately
respond to any collapsed football player on the field
who may be in cardiac arrest.12

Management of SCA involves prompt recognition,
immediate cardiopulmonary resuscitation (CPR) and
early defibrillation where appropriate.13 14 Although
the literature makes reference to various aspects of
SCA and its immediate management on the football
field,11 proper emergency planning for this life-
threatening incident is not universally practised,
thereby leaving it up to each field-side medical team,
physician or attending rescuer to enact a practical
plan ab initio. The aim of this paper is to recommend
a practical and systematic approach to the manage-
ment of SCA on the football field, and to emphasise
the critical importance of local adaptation of these
guidelines at all football venues.

RECOGNITION
Any football player who collapses without contact
with another player or obstacle should be regarded as
being in SCA until it is proved otherwise.1 11 15

Delayed recognition of SCA by first responders can
lead to critical delays or even failure to initiate

resuscitative measures. Brief seizure-like activity or
involuntary myoclonic movements have been
reported in over 50% of athletes with SCA.16 Thus,
SCA should not be mistaken for a seizure. Inaccurate
rescuer assessment of pulse or respirations is another
cause of delayed resuscitation. Agonal or occasional
gasping can occur in the first minutes after SCA and
be misinterpreted as normal breathing. Therefore, to
avoid potentially fatal delays in resuscitation, any col-
lapsed and unresponsive athlete should be managed
as SCA including immediate CPR and application of
an automated external defibrillator (AED), or manual
defibrillator if an AED is not available, as soon as pos-
sible for rhythm analysis and shock as indicated.15

On the field, once SCA has been recognised by
the field medical team, players, or the referee, addi-
tional medical personnel and the defibrillator
should enter the field of play simultaneously.1 11

Each football venue for training or competition
must have access to an AED, or manual defibrillator
if an AED is not available, with a goal of a less than
3 min time delay from player collapse to first defib-
rillation shock.11 15 For competitions, the home
team and stadium management should be respon-
sible for ensuring that a defibrillator is present and
located preferably with the fourth referee official.
However, it should be a matter of routine that the
location of the AED must be reviewed by both
teams prior to the match, including a brief readiness
check of the device by the team physician.

Time taken to initiate CPR and defibrillation are
important determinants of successful cardiac arrest
resuscitation,13 14 17 hence delay in entering the field
of play in a potential SCA must be minimised, even
if the FIFA (Fédération Internationale de Football
Association) Rules of the Game are to be amended
to accommodate management of this life-
threatening event, including education of referees.11

EMERGENCY ACTION PLAN
Once it has been established that the collapsed
player is in cardiac arrest, a preplanned, prerehearsed
emergency action plan should be initiated. CPR
should be effectively established and the AED imme-
diately retrieved. Concerned football players should
be directed away from the collapsed player to
provide sufficient space for the resuscitating medical
team. The referees may be helpful to organise the
players on the field in this regard. Other field staff
should be responsible for directing an ambulance
onto the pitch as soon as possible (if feasible).

CARDIOPULMONARY RESUSCITATION
SCA in an active footballer on the field usually means
that the blood oxygen saturation level is sufficient for
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hands-only chest compression to be undertaken for the first few
minutes of CPR.17 After that an effective form of rescue ventila-
tion should be initiated via mouth-to-mask or manual resuscitator
ventilation,13 with or without supplemental oxygen and with or
without use of an appropriate supraglottic airway.

ON-FIELD DEFIBRILLATION
The single greatest factor affecting survival from SCA is the
time interval from cardiac arrest to defibrillation, with survival
decreasing to 10% per minute defibrillation is delayed in the
absence of CPR but 3% to 4% with CPR.14 Survival following
SCA has been greatly improved by rescuer and public access
defibrillation programmes designed to shorten the time interval
from SCA to shock delivery, with survival rates >60% in young
athletes if prompt CPR and defibrillation can be achieved.14 16

Immediately after SCA recognition, the defibrillator should
be retrieved and positioned next to the collapsed player and
applied as soon as possible. AEDs will determine whether a
shockable rhythm is present and charge the AED accordingly,
whereas manual defibrillators require healthcare rescuer rhythm
recognition and manual defibrillation. Wet sweaty and/or exces-
sively hairy chests may make it problematic for adequate defib-
rillation pads attachment or paddle placement, necessitating
the use of a towel and/or disposable razor.14 For these situa-
tions, it is recommended that each defibrillator meant for the
football field has an accessory kit that contains a rescue-type
scissors, a cloth towel, two disposable razors and spare AED
pads or extra defibrillation gel as minimum. These items are
likewise useful when SCA and defibrillation are undertaken in
the rain, which is a safe practice.

IMMOBILISATION AND TRANSFER
Players who experience SCA may collapse in an uncontrolled and
unprotected manner with the potential for a cervical spinal
injury.18 Therefore, cervical spine precautions should be taken
when transferring the player from the ground onto an appropriate
rigid immobilisation device (eg, basket stretcher or spine board),
and to immobilise the neck with head blocks accordingly.

Initial sequences of CPR and defibrillation should occur on
the field at the location of collapse to avoid unnecessary delays
in resuscitation by attempting to move the player. The decision
to transfer the player from one’s initial position of collapse and
CPR is critical, because external chest compression in transit,
with a player strapped to a rigid immobilisation device, may
not be as effective as when stationary on the ground and may
compromise the success of the resuscitation.13 Therefore, at
least three cycles of external chest compression and intermit-
tent defibrillation (as per international guidelines13 14 17) should
be undertaken as a minimum before transfer is considered.
Interruptions in CPR should be minimised with chest compres-
sions re-initiated immediately after shock delivery.13 17

If on-field measures do not return the player to a spontaneous
rhythm, or if ventricular fibrillation appears to persist, the player
should be loaded into an ambulance, preferably that has been
brought onto the field, where more advanced cardiac care can be
provided during transport to a hospital facility. It is imperative
to continue, without delays or interruptions, effective, efficient
CPR and intermittent appropriate defibrillation, until a spontan-
eous cardiac rhythm is obtained with signs of life.

POST-SCA PROCEDURES AND REPORTING
After a major medical event of this nature on the football field,
protocols should be instituted which address issues related to
psychological team debriefing and event review. Comprehensive

documentation is likewise mandatory for not only medical and
legal purposes, but to assist in research of SCA, its aetiology
and successful treatment.

EDUCATION AND TRAINING
It is strongly recommended that all players, officials, referees
and associated staff at stadiums and training grounds be trained
in basic CPR and AED use because of the potential life saving
benefits that may result on and off the football field of play.

Box 1 Key recommendations for emergency planning for
sudden cardiac arrest on the football field

▸ Every team and venue hosting football training or
competition should have a written emergency response plan
for SCA.

▸ Potential responders to SCA on the field (ie, coaches,
referees, physiotherapists, athletic trainers, and other
medical staff ) should be regularly trained in CPR and AED
use, and demonstrate skills proficiency in this regard.

▸ An AED should be immediately available on the pitch during
competitions.

▸ Both teams should review prior to the match the location of
the AED and details of the emergency response plan.

AED, automated external defibrillator; CPR, cardiopulmonary
resuscitation; SCA, sudden cardiac arrest.

Box 2 Practical management of sudden cardiac arrest on
the football field

(1) Prompt recognition of SCA
▸ SCA should be assumed in any collapsed and

unresponsive athlete
▸ Seizure-like activity, and abnormal breathing or gasping

must be accepted as SCA until proven otherwise
(2) Early activation of the emergency medical response system

and call for additional rescuer assistance
(3) Early CPR

▸ If unresponsive and not breathing normally, begin Hands-
Only (compression only) CPR—push hard, push fast

▸ C−A−B (chest compressions−airway−breathing).
(4) Immediate retrieval of the AED or manual defibrillator.
(5) Application of the AED or manual defibrillator as soon as

possible—while CPR continues. Stop CPR only for rhythm
analysis and shock delivery if indicated
▸ If no shock is delivered, CPR and life support measures

should be continued until the player becomes responsive
or a non-cardiac aetiology can be clearly established.

▸ If a shock is delivered, immediately continue CPR for
2 minutes, then allow AED to reanalyse the rhythm.

(6) On the discretion of the senior clinician on scene, transport
of the SCA victim to a hospital facility capable of advanced
cardiac life support, realising that effective CPR should be
continued en route.

(7) Upon return of spontaneous circulation, while still in coma,
rapid cooling (induced hypothermia) for SCA victims with
VF arrest has been shown to improve survival and
decrease neurological complications.

AED, automated external defibrillator; CPR, cardiopulmonary
resuscitation; SCA, sudden cardiac arrest; VF, ventricular fibrillation.
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SUMMARY
Proper emergency planning for SCA (box 1) and prompt man-
agement of SCA (box 2) on the football field are critical prac-
tices to improve outcomes from SCA in football.

Competing interests None.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES
1. Bille K, Figueiras D, Schamasch P, et al. Sudden cardiac death in athletes:

the Lausanne recommendations. Eur J Cardiovasc Prev Rehabil 2006;13:
859–75.

2. van Camp SP, Bloor CM, Mueller FO, et al. Nontraumatic sports death in high
school and college athletes. Med Sci Sports Exerc 1995;27:641–7.

3. Drezner JA, Rogers KJ, Zimmer RR, et al. Use of automated external defibrillators
at NCAA Division I universities. Med Sci Sports Exerc 2005;37:1487–92.

4. Hillis WS, McIntyre PD, Maclean J, et al. ABC of sports medicine. Sudden death in
sport. BMJ 1994;309:657–60.

5. Corrado D, Basso C, Rizzoli G, et al. Does sports activity enhance the risk of sudden
death in adolescents and young adults? J Am Coll Cardiol 2003;42:1959–63.

6. Borjesson M, Pelliccia A. Incidence and aetiology of sudden cardiac death in young
athletes: an international perspective. Br J Sports Med 2009;43:644–8.

7. Harmon K, Asif I, Klossner D, et al. Incidence of sudden cardiac death in NCAA
athletes. Circulation 2011;123:1594–600.

8. Dvorak J, Grimm K, Schmied C, et al. Development and implementation of a
standardized precompetition medical assessment of international elite football
players—2006 FIFA World Cup Germany. Clin J Sport Med 2009;19:316–21.

9. Dvorak J, Grimm K, Schmied C, et al. Feasibility of precompetition medical
assessment at FIFA World Cups for female youth players. Br J Sports Med 2011;
Published Online First: 20 October 2011. doi:10.1136/bjsports-2011-090374

10. Maron BJ, Thompson PD, Puffer JC, et al. Cardiovascular preparticipation screening
of competitive athletes. A statement for health professionals from the Sudden Death
Committee (Clinical Cardiology) and Congenital Cardiac Defects Committee
(Cardiovascular Disease in the Young), American Heart Association. Circulation
1996;94:850–6.

11. Dvorak J, Junge A, Grimm K. F-MARC. Football medicine manual. 2nd edn. Zurich:
FIFA, 2009:18–21, 30–56, 106–08, 194–6, 208–10.

12. Kramer E, Dvorak J, Kloeck W. Review of the management of sudden cardiac
arrest on the football field. Br J Sports Med 2010;44:540–5.

13. Berg R, Hemphill R, Abella B, et al. Part 5: adult basic life support: 2010 American
Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care. Circulation 2010;122(Suppl 3):S685–705.

14. Link M, Atkins D, Passman R, et al. Part 6: electrical therapies: automated external
defibrillators, defibrillation, cardioversion, and pacing: 2010 American Heart
Association Guidelines for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care. Circulation 2010;122(Suppl 3):S706–19.

15. Drezner JA, Courson RW, Roberts WO, et al. Inter-Association Task Force
recommendations on emergency preparedness and management of sudden cardiac
arrest in high school and college athletic programs: a consensus statement. Clin
J Sport Med 2007;17:87–103.

16. Drezner JA, Rao AL, Heistand J, et al. Effectiveness of emergency response
planning for sudden cardiac arrest in United States high schools with automated
external defibrillators. Circulation 2009;120:518–25.

17. Travers A, Rea T, Bobrow B, et al. Part 4: CPR overview: 2010 American Heart
Association Guidelines for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care. Circulation 2010;122(Suppl 3):S676–84.

18. Motaung S. The collapsed football player. CME 2010;28:198–201.

1096 Br J Sports Med 2012;46:1094–1096. doi:10.1136/bjsports-2012-091376

Educational article

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bjsm

.bm
j.com

/
B

r J S
ports M

ed: first published as 10.1136/bjsports-2012-091376 on 3 A
ugust 2012. D

ow
nloaded from

 

http://dx.doi.org/10.1136/bjsports-2011-090374
http://dx.doi.org/10.1136/bjsports-2011-090374
http://dx.doi.org/10.1136/bjsports-2011-090374
http://bjsm.bmj.com/

