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ABSTRACT

Introduction y Objetive: P wave dispersion and its maximum duration have been
linked with increased risk for developing atrial fibrillation. These variables have been
little studied in elite athletes. Our objective was to characterize the P wave dispersion
and its maximum duration in high performance soccer players, and correlate them
with other variables.

Method: Cross-sectional study conducted at the end of the preparation period (De-
cember 2010), prior to the national championship. 24 athletes of the provincial soccer
team of Villa Clara, Cuba were studied. Electrocardiographic variables were measured
with manual digital caliper.

Results: Mean age of athletes was 24.04 + 4.72 years and the average sport practice
time was 13.38 years. The athletes studied showed higher values of maximum P wave
duration (111.57 ms vs. 96.0 ms, P <0.001) and P wave dispersion (49.26 ms vs. 38.0
ms, P = 0.006). There was a positive and significant correlation between the disper-
sion of such wave and sport practice time (r = 0.52, p = 0.009).

Conclusions: P wave dispersion and its maximum duration are increased in the soccer
players studied, so there is a positive linear correlation between the former and sport
practice time.

Key words: Electrocardiogram, Soccer players, P-wave dispersion

Dispersion de la onda P incrementada en futbolistas de alto
rendimiento y su relacion con el tiempo de prdctica deportiva

RESUMEN

Introduccién y Objetivo: La dispersion de la onda P y su maxima duracion se han vin-
culado con el riesgo incrementado para desarrollar fibrilaciéon auricular. Estas varia-
bles han sido escasamente estudiadas en deportistas de elite. El objetivo fue caracte-
rizar la dispersion de la onda P y su maxima duracion en futbolistas de alto rendi-
miento, y correlacionarlas con otras variables.
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Método: Estudio de corte transversal realizado al final de la etapa de preparacién
(diciembre 2010), previo al campeonato nacional. Se estudiaron 24 atletas del equipo
provincial de futbol de Villa Clara, Cuba. Las variables electrocardiograficas fueron
medidas con cdliper digital manual.

Resultados: La media de edad de los atletas fue de 24,04 + 4,72 afios y el tiempo
promedio de prdactica deportiva, 13,38 aios. Los atletas estudiados mostraron valores
mas elevados de maxima duracion de la P (111,57 ms vs. 96,0 ms; p < 0.001) y de dis-
persidn de la onda P (49,26 ms vs. 38,0 ms; p= 0.006). Existidé una correlacidn positiva
y significativa entre la dispersidon de dicha onda y el tiempo de practica deportiva
(r=0,52; p=0.009).

Conclusiones: La dispersion de la onda P y su maxima duracién estan incrementadas
en los futbolistas estudiados, por lo que existe una correlacion positiva y lineal entre
la primera y el tiempo de practica deportiva.

Palabras clave: Electrocardiograma, Jugadores de futbol, Dispersién de la onda P

INTRODUCTION

Atrial fibrillation (AF) is the only arrhythmia that is
more common in athletes in comparison with the
general population, particularly in veteran athletes
who have trained intensively for years. Practicing
sports like swimming, cycling or soccer in a conti-
nuous, intense and prolonged way, triples the risk of
long-term AF. In most cases this chronic arrhythmia is
due to hypertension, advanced age or underlying
heart disease, but in 30 per cent of cases it occurs in
the absence of structural heart disease or other
identifiable causes of arrhythmia®.

The prolongation of intra-and interatrial conduc-
tion times is translated as inhomogeneous propaga-
tion (electrical heterogeneity) of the sinus impulse
which is characteristic in patients with paroxysmal AF2.
It has also been proved that P-wave dispersion (Pd) is
a sensitive and specific ECG marker which allows a
better identification of patients with paroxysmal
history of lone AF and healthy subjects®.

However, Pd research has not been widely de-
veloped in the context of high performance sport. In a
recent study, conducted by our group, it was found
that this parameter was prolonged in elite athletes
with years of sports experience, who practiced water
polo, weightlifting and long-distance race®. This time it
was decided to investigate whether there is also a Pd
increase in high performance soccer players and
whether this correlates with sport practice time or
other variables.

METHOD
Research Classification: Observational, descriptive and

transversal study.

Study population and sample

The 24 athletes members of the provincial soccer
team of Villa Clara, first category, with training based
at the Manuel "Piti" Fajardo Institute of Physical
Culture in Villa Clara, Cuba.

Variables studied and their definition

Study variables were obtained at the end of the

preparation stage (December 2010) prior to the start

of the national championship.

e Maximum P wave (Pmax): it is the P wave of
longest duration found in a 12-lead electrocardio-
gram tracing.

¢ Minimum P wave (Pmin): it is the P wave of short-
est duration found in a 12-lead electrocardiogram
tracing.

e Pd:is the difference between Pmax and Pmin.

e Sport practice time: time gone by, in years, since
the beginning of training in such sport until the
time of the research.

Also, the following variables were obtained: age,
heart rate, height and weight.

Electrocardiograms were digitized by optical scan-
ning and the measurement method was the manual
digital caliper. Measurements were made by two
electrocardiographists of experience, and when there
was a mismatch greater than 10 ms, a third expert was
consulted to reach consensus. In the electrocardio-
graphic registry Q waves distorted by artifacts or those
overly flat (<0.1 mV), which did not allow adequately
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to determine their start and end were discarded.

Statistical Analysis

The mean and standard deviation of all the variables
studied were determined, and in order to verify that
these had normal distribution the Kolmogorov-Smir-
nov test was performed. Once normal distribution was
demonstrated, the Student's t test for a mean was
used, and in this way the values obtained were
compared with global reference values®. The simple
linear correlation, using SPSS version 11.0 for data
processing was also performed.

RESULTS

Average age of the soccer players studied was 24.04 +
4.72 years and average time of sport experience was
13.38 years (Table 1).

Maximum P-wave duration was found in lead aVR
(101.20 £ 13.14 ms) and minimum in lead aVL (69.64 +
22.63 ms). Figure 1 shows the behavior of P-wave
duration for each lead.

Athletes studied showed a greater Pmax (111.57
ms vs. 96.0 ms, P <0.001) and Pd (49.26 ms vs. 38.0 ms,
P = 0.006) compared to reference values, and the dif-
ferences observed were significant (Table 2). It was

Table 1. General characterization of the athletes studied.
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Figure 1. P wave duration, according to the different ECG
leads.

impossible to compare the value of Pmin because
there were no recent publications that made refer-
ence to that figure.

Table 3 shows the simple linear correlation coeffi-

cients that were obtained by
correlating the Pd and Pmax
(dependent variables) with in-
dependent variables such as

Variables Mean Standard Deviation = Maximum  Minimum age, time of sport practice,
n=24 value value weight, height and heart rate.

Age (years) 24,04 14,72 36 18 It should be noticed that all
SPT (years) 13,38 +585 25 3 correlations were positive, but
lacked statistical significance.

Weight (kg) 73,27 +9,99 100 61 That is, the correlated inde-
Height (m) 1,77 +0,07 189 165 pendent variables exert a very

weak influence on the Pmax
and Pd.

However, Figure 2 shows
that there is significant po-
sitive correlation between Pd
and sport practice time (r =

SPT: sport practice time

Table 2. Pmax, Pmin and Pd duration in athletes studied and comparison with
established reference values.

P wave (ms) e i CUC P values 0.52, p = 0.009).
n=24 values
Maximum duration 111,57 £9,80 96,0+ 11,0 <0.001 DISCUSSION
.. . Not recently A study conducted by the
+ ——
alnsmidures o 62,31+16,13 published Hospital Clinico de Barcelona
Dispersion 49,26 + 18,31 38,0+ 10,0 0.006 suggests that high-intensity

exercise, performed for many
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years, may predispose to suffer AF*, and similar con-
clusions were offered in a meta-analysis that brought
together 665 ex-athletes with a mean age of 51 + 9
years®.

Table 3. Correlation coefficients and statistical significance
obtained from Pmax and Pd with anthropometric variables.

Variables Corre.la.tlon P values
coefficient

Age/Pd 0,315 0.133
Weight/Pd 0,162 0.449
Height/Pd 0,257 0.226
HR/Pd 0,047 0.827
SPT/Pmax 0,182 0.394
Age /Pmax 0,214 0.315
Weight /Pmax 0,206 0.333
Height /Pmax 0,216 0.310
HR /Pmax 0,014 0.949
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Figure 2. Correlation between sport practice time and P
wave dispersion.

Elosua et al.” observed in a cohort study, a higher
incidence of lone AF in marathon runners than in the
sedentary general population. It has been noted that
time of active sports practice of more than 1500 hours
may be associated with lone AF2.

However, not all studies have been able to find the
relationship between AF and its increased prevalence
in athletes. Bjornstad et al.® found no cases of AF or
atrial flutter in 30 athletes practicing endurance sports
over a 15-year follow-up.

Considering the almost undeniable relationship
between high performance sport, especially en-
durance sports, and AF, a few work groups have been
interested in trying to find electrocardiographic pre-
dictors of AF occurrence in athletes. The idea is based
on the demonstration that Pd and its duration would
be useful in this scenario, since it has been useful in
others, such as hypertension, obesity and diabetes
mellitus as well as in hypertrophic cardiomyopathy™.

However, it is necessary to establish at the begin-
ning of this field of work which the behavior of these
ECG parameters in elite athletes is.

Karakaya et al.™ in their study comparing atrial
predictors, concluded that although there are changes
in the morphology of the athlete's heart, there are no
significant differences between the values of Pmin,
Pmax and Pd when comparing the healthy population
and trained athletes. They even claimed that these
parameters can not be used as predictors of AF in
athletes.

A recent study by our group®, that analyzed three
aerobics sports, concluded that there is a relationship
between sport practice time and the Pd value, and
showed that this dispersion is increased in the high-
performance athletes studied with respect to non-
athlete healthy controls. Metin et al.*?, who studied 27
well-trained female basketball players, documented
significant increases in Pd compared with controls
(49.07 vs. 41.15 ms), and so occurred with the Pmax
(94.62 vs. 86.53 ms).

In the present study we have replicated our pre-
vious findings in other sports.

Yirdis et al.”® recently reported that body weight,
height and body mass index were correlated with P
wave in youth who applied to enter a sports school,
similar results were also obtained in the work with
female basketball players conducted by Metin et al.’2.
In our previous experience the statistical significance
of these correlations could not be reproduced®, and
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the same occurred in the present research.

These athletes have spent on average half of their
lives practicing soccer intensely, so their hearts have
been under different workloads than similar non-
athlete subjects. Accordingly, they have undergone
electrophysiological changes that have been expressed
by the Pmax and Pd prolongation, which is un-
doubtedly related to the active sport practice as
suggested by Figure 2, since apparently there is a
cumulative effect.

The significant correlation between sport practice
time and Pd shows that as training time goes by, some
progressive and adaptive changes in the atrial muscle
occur, which can be demonstrated by analyzing this
indicator. Our results suggest that there is influence of
systematic physical exercise on atrial conduction. The
sympathetic stimulation that occurs during exercise is
linked to the development of AF****, probably sym-
pathetic stimulation which is more persistent in en-
durance sports, favors the development of electrical
remodeling, even years before morphological changes
are detectable by echocardiography. These afore-
mentioned changes when linked to the anatomical
ones that the athlete's heart undergoes may be the
necessary components for the development of AF.

In our study the increase in Pd was secondary to a
significant increase in Pmax. The findings presented
are of uncertain significance as they may be part of
the athlete’s physiology or point to athletes with
higher atrial vulnerability to develop AF in the future.
Further research is needed to clarify this issue which
was not an aim of this study, although it leaves open a
new field to work.

The limitations of this study are the small sample
size and lack of patient follow-up.

CONCLUSIONS

Pd is increased in the soccer players studied, there is
also a positive linear correlation between Pd and sport
practice time.
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