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[ Abstract) Objective  Electrocardiographic parameters of healthy infants and children of different
age and gender were recorded and compared, aiming to establish the latest normal reference values of electro-
cardiographic values for children in China. Methods Standard 15-lead electrocardiography ( ECG) was per-
formed in 8016 healthy infants and children aged 1 d to 16 years (4 871 male and 3 145 female) from Shenz-
hen. Heart rate (HR), P-R interval, amplitude of P-wave lead II, P wave axis, QRS wave duration, QRS
wave axis, amplitude of QRS-wave lead V5, QT interval, QTc interval and T wave axis were recorded and sta-
tistically compared among the infants and children of different age and sex, and compared with previous stud-
ies. Results The HR was the fastest at 1 week to 3 months after birth, and subsequently gradually declined.
The HR of boys was slightly faster than that of girls merely on the birthday and at 1-4 weeks after birth. The P-
R interval was the shortest at 7-30 d after birth, and steadily prolonged afterwards. Under the same HR, the P-
R interval of girls was shorter compared with that of boys. For infants aged less than 1 month, the angle of QRS
wave axis was larger than 90°, and the QRS wave axis in boys was right-shifted than that in girls. For those
aged over 1 month, the angle of QRS wave axis was < 90°, and the QRS wave axis in boys was slightly left-
shifted than that in girls. The QRS wave duration was gradually prolonged over aging. The QRS wave duration
in boys was longer than that in girls. The QT interval was the shortest (261 ms) during 1-4 weeks after birth,
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and gradually prolonged subsequently. The QT interval was steadily shortened along with the increase in heart
rate. When the HR was below 125 beats/min, the QT interval of boys was significantly shorter than that of
girls. When the heart rate was above 125 beats/min, the QT interval was almost the same between boys and
girls. The QTc interval was ranged from 347 to 370 ms in children aged less than 3 years. The QTc interval was
considerably prolonged to 406428 ms in children aged over 3 years. The QTc interval in female infants aged o-
ver 3 months was longer than that in their male counterparts, and opposite results were obtained in those aged
less than 3 months. The angle of P and T wave axis remained stable during the childhood and adolescence. The
angle of P wave fluctuated between 41° and 53°. The angle of T wave fluctuated from 20°and 46°. The angle of
T wave in boys was slightly larger than that in girls. The amplitude of QRS wave lead V5 was gradually in-
creased over aging, whereas significantly declined after the age of 12 years. It was higher in female infants than
male counterparts, and opposite results were obtained after the age of 1 month. Significant differences were
shown in age groups and gender groups on all above (all P <0.01). In amplitude of P wave lead II, no signifi-
cant differences were shown between age groups and gender groups (all P >0.05). Conclusions The normal

reference values of ECG in healthy infants and children differ according to age, gender, era and race. The nor-

mal reference values of ECG should be modified according to the results obtained in this study.
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