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Correlation between atrial electrocardiographic indexes and left atrial enlargement in competitive
athletes. From the ALMUDAINA case-control study
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Background: Left atrial (LA) remodelling and enlargement in athletes is
a well-kown component of the athlete’s heart. However, information about
the correlation between of LA enlargement and atrial electrophysiological
features in athletes is scarce.
Purpose: Our aim was to characterize LA enlargement, P-wave duration,
and the prevalence of interatrial block (IAB) in competitive athletes (with
and without LA enlargement) and in controls.
Methods: ALMUDAINA (Analysis of Left atrial Measurements of Ultra-
sound Dilation Among International and National Athletes) was a nation-
wide, cross-sectional study involving 9 hospitals and sport clinics across
Spain. Cases fulfilled the international consensus definition of a competi-
tive athlete and were currently engaged in skill, power, mixed or endurance
disciplines at a national or international level. The following P-wave param-
eters were analysed: 1) duration 2) voltage in lead I and 3) the presence of
interatrial block (IAB). LA enlargement was defined as an indexed volume
by body surface area ≥34 ml/m2, measured by transthoracic echocardio-
graphy. A contemporary cohort of otherwise healthy and active controls
was used as a comparison group.
Results: Baseline clinical and echocardiographic characteristics of both
cohorts are summarised in table 1 whereas electrocardiographic charac-
teristics are displayed in table 2, respectively. 356 subjects were included,

308 athletes (mean age: 36.4±11.6 years) and 48 controls (mean age:
49.3±16.1 years). Athletes showed a higher mean LA indexed volume
(29.8±8.6 vs. 25.6±8.0 mL/m2, P=0.006) and higher prevalence of LA en-
largement (113 [36.7%] vs. 5 [10.4%], P<0.001), but there were no relevant
differences in P-wave duration (106.3±12.5 ms vs 108.2±7.7 ms; P=0.31),
voltage in lead I (0.08±0.04 vs. 0.08±0,04 mV; P=0.79) and the prevalence
of IAB (40 [13.0%] vs. 4 [8.3%], P=0.36). Only a case of advance IAB was
detected, in an athlete without LA enlargement. Among athletes, those with
LA enlargement (113, 36.7%) had higher P-wave duration (110.3±14.1 vs.
103.0±10.9 ms, P<0.001) and a higher prevalence of interatrial blockade
(23 [20.4%] vs. 17 [8.8%], P=0.004), but similar voltage of P-wave in lead
I (0.08±0.003 vs. 0.08±0.05 mV, P=0.689). In a multivariate analysis, com-
petitive training was independently associated with LA enlargement (odds
ratio [OR] 14.7, 95% confidence interval [CI] 4.7–44.0; P<0.001) but was
not associated with P-wave duration (OR 1.02, 95% CI: 0.99–1.04; P=0.19)
or IAB (OR 1.4, 95% CI 0.7–3.1; P=0.34).
Conclusions: LA enlargement is prevalent in adult competitive athletes.
However, ECG indexes of atrial electrophysiology were not different from
healthy controls. Our data suggest that LA enlargement and IAB are two
different entities.
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