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Effects of Intensive Training on Electrocardiograms and Exercisc
Performance in Competitive Swimmers
— Including Differences between Swimmers and Non-swimmers —

JY Cho, M.D,, KS Ahn, M.D., SG Chang, M.D.
Department of Internal Medicine, Taegu Catholic Hospital

DW Choi, M.A., HM Park, M.D., YM Kim, M.D,, JS KIm, M.D.
Medical Laboratory, Yu-Sung Sportsplaza, Taegu

In the study of electrocardiograms(ECG’s) and exercise performance of competitive swim-
mers, we compared the resting electrocardiographic findings, maximal exercise time and
heart rate determined by treadmill exercise test between swimmers and controls. In addition,
the effects of an intensive training of 7~9 weeks duration on these parameters were also
studied in the swimmers. The study groups consisted of 22 female competitive swimmers
with mean age and career of 15.2 and 5.7 years, respectively and 22 matched controls. In
the swimmers, the incidence of sinus bradycardia was higher and mean heart rate was lower
than those in controls. In a few case of the swimmers, ECG’s before the intensive training
revealed the first degree heart block, ectopic atrial rhythm and high voltage, but there was
no significant changes in the incidences of these findings after the training. In the swimmers
before training, maximal exercise time was longer and maximal heart rate was lower than
those in the controls, as expected, and the intensive training induced slight but significant
changes of the same directions in these parameters compared with those before the training.
These facts suggest that in the well-trained competitive swimmers, a short period of intensive
training induces no significant changes in ECG’s at rest but may prolong exercise time and

decrease maximal heart rate.

KEY WORDS : Electrocardiogram - Bruce exercise test - Swimmer.
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Table 1. Characterization of controls and competi-
tive swimmers

Controls Swimmers

(n = 292) (n = 22)
Age (yr) 152+ 2.04 15.2+2.04
Height (cm) 160.5+ 4.05 161.5+ 5.26
Weight (kg) 53.617.01 54.2% 6.53
Body fat (%) 24.6+ 4.90 229+ 4.11
Career (yr) — 57+1.78

Values are mean = S.D.
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Table 2. Heart rate, intervals and voltage measurements in resting electrocardiograms

Controls Swimmers (n = 22)

(n = 22) Before After
H R 85.31+ 15.47 61.8+ 10.41%%* 63.3+10.08***
PR 15951 18.11 154.91 26.84 163.0+26.53
QRS 86.7+t 6.22 86.7t 7.13 85.6+ 6.46
QTc 429.0% 19.05 425.0% 19.38 430.0+17.43
SV1 + RV5 or 6 19.9+ 4.92 23.5+ 6.51% 23.3+ 7.57

Values are mean + S.D.
HR = heart rate per minute.

* 1 p<0.05, *#% 1 p<0.001 (control vs swimmer).

Intervals and voltage are measured in milliseconds and millimeters, respectively.
In PR interval measurements) three cases of swimmers with ectopic atrial rhythm, one before and two

after intensive training, are excluded.

Table 3. Resting electrocardiographic findings

Controls Swimmers(n = 22)

(n = 22) Before After
Sinus bradycardia 1(45%) 10(45.5%)* 9 (40.9%)*
Ectopic atrial rhythm - 1{ 4.5%) 2( 9.1%)
PR prolongation — 1( 45%) 2( 9.1%)
QT prolongation 2(9.1%) 3(18.6%) 4(18.2%)
ERP - 4(18.2%) 10(45.5% )**
High voltage - 2( 9.1%) 1( 4.5%)
Values are mean x S.D. * 1 p<0.05, ** 1 p<0.01 (control vs swimmer).

ERP = early repolarization.

High voltage = SV1 + RV5 or RV6 > 35mm.
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B Normal control

No. of V/ZZZA Before intensive training
g?oa_s_es /1 'After intensive training
17
Exercise Time (sec)
Control 784+ 752
Before 1146+ 127.2
After 1278+ 159.3
6
5 L)
0 00
VIII* IX*

Bruce Stage

Fig. 1. Exercise time according to the stage at which an individual stopped because of fatigue or breathless-
ness.

Stage VIIT* & IX* ! Treadmill speed and degree are the same as stage VII.

Normal control

ZZZ4 Before intensive training
1 After intensive training

sec beat
1500 — [ #——y 250 —
e
[ —— * p<0.05
™ = 01

200 #**+ 150.001

150

Exercise Time HR max

Fig. 2. Exercise time and heart rate at maximum exercise (HR max).
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