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The hearts of highly trained athletes show morphologic and electrocardiographic (ECG) changes that sug-

gest the presence of cardiovascular disease, including sinus bradycardia, a striking increase in precordial

R—wave or S—wave voltages, ST segment depression, and T—wave inversions, Despite a number of pre-
vious observational surveys, the determinants of abnormal ECG patterns in trained athletes remain largely
unresolved, In this study, we compared the electrocardiographic characteristics of athletes to determine

any sensitive indicators. Comparison between ECG patterns and cardiac physiology was performed in 21

junior athletes and 25 untrained subjects with no signs of cardiac disease. Sinus bradycardia was detected
in a subset of athletes but not statistically significant between the athletes (69.9111,1 bpm) and the
control (72,7£9.9 bpm) group,The mean values of the PR and QTc intervals in the athletes’ group were
149.2%+15.4 ms and 402,3£28.8 ms, respectively. Also, there were no significantly differences between
control group and the athletes’ group. In addition, the athletes demonstrated a spectrum of alterations in

the 12—lead ECG pattern, including marked increase in precordial R—wave or S—wave voltages (SV,+RV;
= 35 mm, 23.8%), QRS duration (= 90 ms, 90.5%), suggestive of left ventricular hypertrophy. However,
left axis deviation, ST segment depression, and T—wave changes in V5, V6 were not observed in either

the athletes or control group. Our findings suggest that sinus bradycardia, precordial R—wave or S—

wave voltages, and QRS duration seem to be more sensitively detected in athletes than in control group.

Further researches on the electrocardiographic patterns of athletes should be carried out to improve the

sensitivity and specificity of diagnostic criteria.
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Table 1. Characteristics of study population

Variables Age (years) height (cm) weight (kg)
(Mean = SD) (Mean += SD) (Mean + SD)
Athletes group 50 615 175268 70.2 + 10,0
(n=21)
Control group 209+20 1692+86 620=*98

(n=25)

Abbreviation: SD, standard deviation,
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Fig. 1. Difference in the heart rate of the athletes— and control
groups.
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Fig. 3. Difference in the QTc interval of the athletes— and
control groups.
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Table 2. Differences between the criteria for left ventricular hypertrophy of the athletes— and control groups

Athletes group (n=21)

Control group (n=25)

Variables p
Mean + SD Mean + SD
LAD
. 0% 0%
(0 ~-=90" )
ST segment depression
0% 0%
(Vs, Vo)
Criteria for T—wave inversion
0% 0%
LVH (V5, Vo)
5 (23.8%) 1 (4.0%)
SV1 + RV5 = 0.154
5 = 35mm 201 0.7 26.2 = 0.6 15
19 (90.5%) 18 (72.0%)
RS dur, = 90 ms 0.134
QRS dur. =9 98.6 + 9.1 949 + 85 5

Abbreviation: LVH, Left Ventricular Hypertrophy; LAD, left axis deviation; QRS dur,, QRS duration; ms, millisecond; SD, standard deviation,
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