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Physiolo-anthropological Study on Left Ventricular Voltage
of Electrocardiography
— The Voltage in Japanese Normal Adolescent
has been decreasing during recent 13 years —

Shozo KANAYA, Takehiko FUJINO, Keiko UEZONO
and Terukazu KAWASAKI

Abstract

It has been reported that the voltage criteria in electrocardiography used for left ventricular
hypertrophy (LVH) in Caucasians are not applicable to Negroes and Asian people. We already reported
the differences in the voltage among Uygur, Kazak and Japanese, and also showed the significance of
left ventricular voltage (SV,+RV;s) in anthropology. However, there is no longitudinal study about the
voltage in the same districts.
The aim of this study is to clarify both the temporal change of electrocardiological left ventricular
voltage and its physiolo-anthropological significance in Japanese normal male adolescent. The subjects
consist of 1,605 to 1,925 freshmen per each year who admitted from 1981 to 1993 and had neither
cardiomyopathy nor conduction disturbances such as WPW syndrome, right or left bundle brach block.
SVi+RVse, RaVF and R-R interval were estimated each year and those were compared between each
year.
The results were following that :
1) Both SV.+RV;s; and RaVF gradually decreased from 3.930+£0.924 mV in 1981, with the rate of
0.4512 xlogy/year. (y = + 3.9728 — 0.4512xlogy, (r =0.957, P < 0.001))

2) The prevalence of left ventricular hypertrophy according to Mori’s criteria showed a significant
decrease yearly from 12.69 % in 1983 to 2.88 % in 1993. (y = 4+ 11.917 — 0.680%, (r = 0.907,
P <0.001) (y=13.166 x 107°** (r =0.933))

3) Mean R-R interval showed the significant decrease yearly. (y = — 0.150x+ 22.897 (r = 0.739,
P <0.01)) '

4) No significant correlations of left ventricular voltage with stature, body weight or blood pressure

were observed each year.

These results suggest that the left ventricular voltage in normal male adolescent is a parameter of
physiological activity rather than a barometer of left ventricular hypertrophy and Japanese male
adolescent have been losing their physiological activity.

Key words : electrocardiography, left ventricular voltage, longitudinal study
(Journal of Health Science, Kyushu University, 22 : 129—135, 2000)

Institute of Health Science, Kyushu university 11, Kasuga 816-8580, Japan.
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Table 1. The numbers of subjects, each parameters and incidence of
LVH measured from ECG between 1981 and 1993.

Numberof R-Rinterval (mm/sec) aVF (mVx10) SVi+RVs (mVx10) incidence
YO Subject +SD  mean  +SD mean +SD  of LVH(%)
1981 1613 22.9 4.35 14.31 497  39.3 9.24 10.91
1982 1746 21.83 4.18 13.84 5.03 38.45 9.93 11.68
1983 1679 22.18 4.35 13.85 5.22 38.35 10.31 12.69
1984 1712 22.87 6.27 13.86 5.04 36.62 9.587 7.94
1985 1605 21.81 4.27 14.14 5.15 36.62 9.12 6.48
1986 1720 21.99 4.33 13.93 5.06 35.99 9.19 6.92
1987 1904 22.15 4.3 12.78 4.79 36.25 8.93 6.2
1988 1899 22.32 4.16 12.6 4.72 36.04 9.39 6.64
1989 1790 22.65 4.14 12.71 4.5 35.49 9.08 5.75
1990 1873 20.94 4.14 12.73 6.11 = 34.82 9.47 5.39
1991 1925 20.87 4.29 12.8 4.78 35.51 8.67 4.73
1992 1918 20.61 4.31 12.88 4.87 35.03 9.09 4.8
1993 1843 20.86 4.33 12.42 4.68 33.81 8.26 2.88

Table 2. The criteria of left ventricular hypertrophy by standard 12

leads ECG.: 1.
modified criteria.

Sokolow and Lyon’

criteria.; 2. Mori's

Sokolow and Lyon
SV:+RV;sor RV >3.5mV
RV;s;or RVs>2.6mV
RaV,>1.1mV
RaVy>2.0mV
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SV,+RV;s;or RVe=4.0(5.0)mV
() PIFB0FUTORT
RV;=3.0mV

RVe=2.3mV

RaVio=1.1mV

RaVy=2.2mV
RI4-SII=2.0mV
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4.01
. M

y = 3.9728 — 0.4512 log x (r = 0.957)

3.01

2.51 —{1— avr
—O— SV1+RV5

2.0

y=—0.0153x+1.4370 (r = 0.870)

1 .0 ¥ T T 1
1981 1985 1990 1995

(year)

Fig 1. The time course of mean left ventricular voltage (SV,+
RV;, and RaVF) in each year between 1981 and 1993.
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Fig 2. The time course of incidence in each year between
1981 and 1993.
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Fig 3. The time course of mean R—R interval (mm/sec) in each year
between 1981 and 1993.
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Fig 4. The relationship between Lourel Index
and SV1+RV5. (n=1613, NS)
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Fig 5. The relationship between blood pressure and SV1+RV5,,
SBP: systolic blood pressure, DBP: diastolic blood pressure.
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