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Influence of aerobic exercise on cardiac dimensions and
functions in adolescent boys

—— a longitudinal study —
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and Yoshiyuki MATSUURA

Abstract

The influence of aerobic exercise on cardiac dimensions and functions was studied in 115
normal children (aged 13 to 15 years) in exercise (n=66) and control (n=49) group. Each
group was divided into 3 groups, such as 1C(13 yr, n=14), 2C(14 yr, n=15), 3C(15 yr, n=20),
and 1E(13 yr, n=23), 2E(14 yr, n=24), 3E(15 yr, n=19). Echocardiographic study was per-
formed at rest in each groups. The exercise group participated in an aerobic exercise session
that met 1-2 hours/day, 5-7 days/week for 21 weeks. Each exercise bout was performed ab-
out 65% of predicted HR max.

The results were as follows:

1) There was no significant change in left ventricular wall thickness, left ventricular mass
and fractional shortening between control group and exercise group.

2) Left ventricular diastolic dimension and stroke volume exhibited a significant increase in
exercise group.

3) These findings indicate that when compared with control groups, pubertal children in-
volved in an aerobic exercise program (about 65% HR max) showed progressive increase in left
ventricular diastolic dimension and stroke volume and no change in left ventricular wall thickness,

left ventricular mass and fractional shortening.
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Table1 Means of actual values and % change for physical characteristics before and

N Age Height Weight BSA
(years) (cm) (kg (m?)
1st grade
Control (1C)
Before 12.7+0.36 149.1+6.78 41.3+8.40 1.32+0.149
After 14 13.1+0.37 152.7+7.17 43.6+9.44 1.38+0.166
% Diff 3.240.11 2.44+0.84 5.4+4.51 4.0 +2.24
Exercise (1E)
Before 12.940.29 156.3+9.92 44.7+8.88 1.42+0.181
After 23 13.3+0.28 159.2+9.90 46.8+9.45 1.46+0.187
% Diff 3.24+0.12 1.940.57 4.5+2.38 3.3 £1.09
2nd grade
Control (2C)
Before 13.7+0.32 159.5+7.58 46.4+7.52 1.46+0.134
After 15 14.2+0.32 162.4+6.78 48.8+7.47 1.51+0.122
% Diff 3.1£0.15 1.8+1.09 5.3+3.13 3.5 £1.99
Exercise (2E)
Before 13.840.31 161.2+6.41 49.3146.3 1.514+0.115
After 24 14.2+0.32 163.4+6.12 51.9+6.54 1.56+0.116
% Diff 3.2+0.12 1.440.79 5.3+3.31 3.2 +£1.96
3rd grade
Control (3C)
Before 14.61+0.25 163.5+5.33 52.6+9.02 1.574+0.141
After 20 15.01+0.25 165.4 +4.69 54.3+8.43 1.60+0.128
% Diff 3.11£0.11 1.2+0.81 3.5+4.23 2.3 +£2.16
Exercise (3E)
Before 14.7+0.31 166.0+6.99 53.4+6.75 1.60+0.125
After 19 15.2+0.32 168.4+5.93 57.31+6.84 1.66+0.106
% Diff 3.1+0.11 1.5+1.75 7.948.46 4.4 +4.60
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after experimental period in each group

| HR BPs BPd
(bpm) (mmHg) (mmHg)
73.5410.11 | 109.6 £9.06 | 51.3+8.07
77941111 | 112.1 +13.40 | 56.6+4.99
6.8+413.60 | 2.4 +10.19 | 12.3+16.59
72.049.30 | 1125 +9.77 | 5L.2+9.57
69.749.90 |119.2 +11.78 | 55.0+10.62
_22+14.68 | 6.1 +6.69 | 11.0+29.18
79.5416.21 | 112.1 +10.34 | 51.5+9.11
77141477 | 114.4 +£10.56 | 51.3+10.59
—0.6421.47 | 2394802 | 1.3+22.76
70.6+10.53 | 118.5 +10.96 | 51.2+7.50
64141149 |117.4 +10.31 | 57.249.71
_85+14.81 | —0.7 +6.39 | 13.0+20.86
70.848.36 | 117.0 +8.25 | 51.5+8.54
79.8412.48 | 123.5 +1044 | 51.7+6.78
13141608 | 6.0 £10.40 | 2.4+16.62
67.2411.5 | 120.8 +11.75 | 49.6+5.86
60.5+11.07 | 125.0 +5.59 | 54.1+8.42
4541425 | 4.4 +11.06 | 10.3+20.20

Values are mean-+SD
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Fig.1 Change of BSA before and after train-
ing (A), and comparisons of % change
BSA in each grade of exercise and

control group (B)
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Fig. 3 Change of HR before and after train-
ing (A), and comparisons of % change
HR in each grade of exercise and con-
trol group (B)
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Fig. 4 Change of WT before and after train-
ing (A), and comparisons of % change
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trol group (B)
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Fig. 5 Change of LVDd before and after
training (A), and comparisons of %
change LVDd in each grade of exer-
cise and control group (B)
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Fig. 6 Change of SV before and after train-
ing (A), and comparisons of %
change SV in each grade of exercise
and control group (B)
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Fig. 7 Change of LVM before and after
training (A), and comparisons of %
change LVM in each grade of exer-
cise and control group (B)
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Table 2 Means of actual values and % change for echocardiographi
N LvVDd LVDs WT Ao LVEDV
(mm) (mm) (mm) (mm) (ml)
1st grade
Control (1C)
Before 45.4+3.31 29.1+3.03 14.7+1.8 23.4+£1.93 94.7+20.29
After 14| 45.843.94 29.9+2.87 15.6+1.6 24.1+2.01 97.9+25.05
% Diff 0.8+2.50 2.8+4.64 6.4+4.2 3.6+9.97 2.7+7.93
Exercise (1E)
Before 46.8 +3.69 30.9+2.76 16.0+2.0 24.3+2.83 104.1+23.05
*
After 23| 48.2+3.84 31.7+2.74 16.2+2.0 25.14+2.52 113.8+25.61
% Diff 3.0+2.90 3.1+£6.80 1.3+6.2 3.449.69 9.6+9.64
2nd grade
Control (2C)
Before 44.9+3.94 30.0+2.83 16.0+1.9 24.1+1.99 92.3+24.79
*
After 15| 46.04+3.63 30.5+2.91 16.5+1.6 25.3+1.47 98.7+22.91
% Diff 2.5+2.10 1.8+4.35 3.6+5.7 5.8+8.26 7.8+6.62
Exrcise (2E)
Before 48.61+4.12 31.5+£3.29 16.1+1.9 25.8+2.59 116.9+30.63 .
After 24| 50.01+3.80 32.3+2.92 16.4+2.0 26.1+2.07 126.8+28.94
% Diff 3.0+2.77 3.1+6.06 1.7+6.9 1.4+7.79 9.5+8.85
3rd grade
Control (3C)
Before 46.5+3.38 31.6+2.79 16.8+1.6 25.4+1.92 101.7+21.3
After 20| 46.91+3.37 31.8+2.94 17.6 £1.5 26.31+1.88 104.7+21.74
% Diff 1.0+3.19 0.7+4.60 5.2+4.5 3.91+4.86 3.4+10.16
Exerceise (3E)
Before 49.84+3.20 32.3+3.34 16.5+1.8 26.1+1.78 124.5+24.51
After 19| 50.2+3.72 32.243.47 17.2+1.3 26.8+2.31 128.3+29.09
% Diff 0.8+3.17 —0.1+6.30 5.0+8.0 2.843.80 2.8+9.89

LVDd: Left ventriculara end-diastolic dimension, LVDs: Left ventricular end-systolic dimension, WT: Wall
systolic volume, SV Stroke volume, CO: Cardiac output LVM: Left ventricular mass, FS: Fractional

*. before vs after #; vs exercise group
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data bofore and after 21 weeks of training period in each group

| LVESV sV co LVM FS EF
(ml) (ml) o) &) (%) %)
25.4+7.53 69.4+16.53 51141439 | 104632407 | 35.8+4.93 73.2 +6.28
27.4+7.87 70.6420.10 5.44+1.558 | 114.8427.49 | 34.7+4.17 71.8 +5.79
9.3+14.80 1.3412.47 7.9 £17.18 9.946.99 | —26+9.58 | —1.6 +£579
30.1+7.78 74.1+18.44 5.3141.482 | 122.9+27.04 | 33.9+4.04 70.9 +5.08
* *
32.7+8.16 81.1+20.23 5.5641.288 | 130.9+28.81 | 34 +4.09 70.9 +5.21
10.9+22.99 9.9+12.17 7.6 +20.44 7.04£10.20 0.7410.70 0.3 +6.56
27.7+7.72 64.6519.35 | 503+1505 | 114452563 | 330360 69.7 +5.14
29.2+8.52 69.5+17.58 5.01+1.067 | 123.6+21.95 | 33.5+4.39 70.2 +5.98
6.0+13.61 8.6+7.76 7.9 +24.92 9.3+9.05 1.547.56 0.76+ 4.89
32241128 | 848+2344 | 58741828 | 182222847 | 3525415 72.5 +5.32
34.6410.45 1| 92.2+22.95 5.87+1.631 | 141.0+27.61 | 35.2+4.4 72.5 +5.41
10.6+19.34 9.8+13.26 0.6 +21.44 7.6+10.69 0.6+11.20 0.2 +6.85
32.248.41 6.5+ 17.88 488+1269 | 12934263 | 319+4.83 68.0 +6.88
32.9+9.34 71.8417.22 5.59+0.999 ©| 139.7+25.90 | 32.2+4.26 68.5 +6.41
2.8+13.86 4641345 | 17.8 £19.15 8.8+8.72 1.6+10.53 1.0 +7.02
34741048 | 89.9+19.59 5.06+1.223 | 141.0+24.53 | 35.1+5.21 72.2 +6.74
*
34541105 | 93.8+21.29 6.46+1.507 | 150.9422.40 | 35.9+4.30 73.3 +5.21
0.8+19.39 4.9+13.58 9.2 +18.00 8.0410.32 3.2411.94 2.0 +7.52

Values are mean=+SD

thickness, Ao: Aortic dimension, LVEDV: Left ventricular end diastolic colume, LVESV: Left ventricular end

shortening, EF: Ejection fraction
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