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Background/aim
The international governing body for competitive row-
ing recently mandated the inclusion of 12-lead ECG
during preparticipation screening. We therefore sought
to describe normative ECG characteristics and to exam-
ine the prevalence of abnormal ECG findings as defined
by contemporary athlete ECG interpretation criteria
among competitive rowers.

Methods
Competitive rowers (n=330, 56% male) underwent stan-
dard 12-lead ECG at the time of collegiate preparticipa-
tion screening. ECGs were analysed quantitatively to
develop a sport-specific normative database and then for
the presence of abnormalities in accordance with the
2010 European Society of Cardiology (ESC) recommen-
dations and 2013 ‘Seattle Criteria.’

Results
94% of rowers had one or more training-related ECG
patterns including sinus bradycardia (51%), sinus
arrhythmia (55%), and incomplete right bundle branch
block (42%). Males were more likely than females to
have isolated voltage criteria for left ventricular hyper-
trophy (LVH) (51% vs 8%, p<0.001) and early repolarisa-
tion pattern (76% vs 23%, p<0.001). Application of the
2010 ESC criteria, compared to the Seattle criteria,
resulted in the classification of a significantly greater
number of abnormal ECGs (47% vs 4%; p<0.001). The
detection of true pathology, accomplished by both

interpretation criteria, was confined to a single case of
ventricular pre-excitation.

Conclusions
Training-related ECG patterns with several gender-based
differences are common among competitive rowers. The
diagnostic accuracy and down-stream clinical implica-
tions of ECG-inclusive preparticipation screening among
rowers will be dictated by the choice and future refine-
ment of ECG interpretation criteria.
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