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To the Editor,
We would like to thank Dr Green and Dr Kim for their kind

interest in our article [1], ‘Sudden cardiac death in the soccer
field: a retrospective study in young soccer players from 2000
to 2013’ and to bring forth an important issue, such as the use
of true denominators in the evaluation of SCD events, that we
were able to document after a search of online databases. We
would like to respond to their following comments:

They mention that the lack of a total denominator
prevented us from calculating ‘a true incidence of SCD in
this population’. However, the goal of our article was not to
assess the incidence of SCD but rather to evaluate the sur-
rounding or associated factors leading to SCD events as a
hypothesis-generating approach to understand what triggers
SCD at a specific time in athletes who, in most cases, have
had an underlying congenital condition throughout their
whole life and career [2]. After completing our data gather-
ing, we were able to document less events compared with
previous reports [3] published by members of the Fe�de�ration
Internationale de Football Association Medical Assessment
and Research Centre (F-MARC), by sending questionnaires
to every Fe�de�ration Internationale de Football Association
member association. Therefore, we did not attempt to calcu-
late the incidence knowing that our database has fewer events
that those reported by F-MARC, and would result in an
underestimation of the problem.

Drs Green and Kim make a good point with their observa-
tion that the difference in events observed by each player
position might be due to the relative percentage of players at

each specific position, and we appreciate the time taken to
conduct their search. In our discussion, this possibility could
have been included as we did while discussing the observed
distribution of events according to the athlete’s continent of
origin. However, we realized that with their argument, they
assume that every player of the squad is at the same risk at
all times. This would be true if soccer was a game where all
the members of the squad exercise a similar amount of time
to the same level, as happens during training sessions. Vigor-
ous physical activity can increase the risk of SCD in suscepti-
ble individuals [4] and during matches, only 10 field players
– and possibly 3 substitutions – of the whole squad can par-
ticipate; with this, they would be at greater risk compared
with their non-participating teammates.

Keeping this in mind, and that in our group almost 2/3
events occurred in players in matches rather than training, we
decided to test their hypothesis even further. If the SCD fre-
quency per position is a mere consequence of players distri-
bution, we should not observe a difference of SCD events
frequencies per position during matches, a setting in which
measurements of covered distance and high-intensity running
(we referred to in our article) were assessed [5-7]. To this
end, we decided to study the characteristics of those who col-
lapsed during a match setting in the group we previously
reported. We included those patients who collapsed during a
match for whom their position was available (numerator).
Events that occurred during training or more than 1 hour after
physical activity were excluded. Goalkeepers were excluded
from computation as no events were observed in this position

Correspondence: John P Higgins, MD, MBA, MPHIL, Department of Internal Medicine, Division of Cardiology, University of Texas Health Science
Center at Houston, 6431 Fannin Street, MSB 4.262, Houston, TX 77030, USA. Tel: +1 713 500 6549. Fax: +1 713 500 6556.
E-mail: John.P.Higgins@uth.tmc.edu

� 2015 Informa UK Ltd.

http://informahealthcare.com/psm
ISSN: 0091-3847 (print)

Phys Sportsmed, 2015; Early Online: 116–118
DOI: 10.1080/00913847.2015.1027640

mailto:John.P.Higgins@uth.tmc.edu


during matches. In order to obtain the percentage of players
per position during soccer matches (denominator), we con-
ducted a search of 10 teams each of five different continental
soccer federations (Union des associations europe�ennes de
football, Confederacio�n Sudamericana de Fútbol, The
Confederation of North, Central America and Caribbean
Association Football, Confe�de�ration Africaine de Football
and Asian Football Confederation). The top 10 teams from
each federation in 2014 according to the International
Federation of Football History and Statistics were selected as
sample. For each team, the most common formation used in
their last three games (as of 25 February 2015) was selected
for analysis. Data regarding formation during each game and
player’s position was collected on hierarchical order from:
continental federation websites [8-12], team’s website or
electronic soccer database [13,14]. Since we did not evaluate
number of substitutions per position, we decided to exclude
from our analysis those patients whose events occurred in a
match, but who entered the game as substitutes. Data on
formations and players from 47 out of 50 teams was

available. The results are shown in Table 1 and Figure 1. This
data reveals that defenders and midfielders represent a similar
percentage of players in matches, and strikers about half of
that. However, more events were evidenced in midfielders
compared with defenders and strikers. After correcting the per-
centage of events of each position to the percentage of players
per position, the midfielders suffered 1.7 times more events
than defenders and 1.58 times more events than strikers
(Table 2). Our goal with the article and the data is to prove that
it might be worthwhile to investigate this trend even further,
rather than assuming this observation is simply due to the
number of players at risk. Especially because, there could be
potential implications for preventive strategies, such as more
thorough evaluations for players at greater risk.

Drs Green and Kim also argue that the fact of SCDs being
observed in goalkeepers contradicts the hypothesis of high-
intensity running. However, in our database more than half of
the goalkeepers with SCD events suffered it during training,
for which we have no way to estimate or prove they were not
performing activity at similar intensity as other players, and
not in actual matches during which they “. . . do not run
extensively. . .” compared with field players.

Finally, our purpose was to bring up awareness that in the
medical community little is known about the mechanism(s)
that trigger SCD events in predisposed athletes. We are not
arguing that our hypothesis is a proven fact, and we are aware
of the several limitations of our approach, including the pau-
city of data and the impossibility to perform statistical analysis
in the SCD group to confirm that our observations are not a
consequence of hazard; unfortunately, the lack of large and
high-quality databases make this approach the only one avail-
able to us so far. Hopefully, some questions will be answered
with higher-quality databases, such as the sudden death regis-
try and others with animal models of the underlying conditions
that predispose for SCD in athletes.

Giovanni Davogustto, M.D.
John P. Higgins, M.D. MBA (Hons), MPHIL, FACC,

FACP, FAHA, FACSM, FASNC, FSGC
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Table 2. Adjusted distribution of sudden cardiac death events during
soccer matches according to player’s position.

Position Defenders Midfielders Strikers

% players
per position

40.64 37.66 21.70

% deaths
per position

31.8 50 18.2

Coefficient 0.78 1.33 0.84
Coeff.
relative to
defenders

1.00 1.70 1.07

Coefficient: % deaths per position/% players per position.

Table 1. Number of field players during matches according to their
position.

Federation Defenders Midfielders Strikers

UEFA (n = 10) 4.1 ± 0.31 3.5 ± 0.97 2.4 ± 0.84
CONMEBOL (n = 10) 4.2 ± 0.78 3.6 ±1.17 2.2 ± 0.63
CONCACAF (n = 10) 4.2 ± 0.91 3.8 ± 1.22 2 ± 0.94
CAF (n = 7) 4 ± 0.57 4 ± 1.29 2 ± 0.81
AFC (n = 10) 3.8 ± 0.91 4 ± 1.41 2.2 ± 0.78
Total (n = 47) 4.06 ± 0.73 3.76 ± 1.18 2.17 ± 0.78

Data presented as mean ± standard deviation.
Abbreviation: AFC = Asian Football Confederation;
CAF = Confe�de�ration Africaine de Football; CONCACAF = The
Confederation of North, Central America and Caribbean Association
Football; CONMEBOL = Confederacio�n Sudamericana de Fútbol;
UEFA = Union des associations europe�ennes de football.
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Figure 1. Comparison of sudden cardiac death events distribution
according to player’s field position to distribution of field players during
soccer matches in 47 worldwide teams.
Data presented as percentage, with standard deviation when available.
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