UPPER LIMITS OF QT INTERVALS IN CHILDREN

1 Davignon and Rautaharju, Pediatric Cardiology, 1980
Normal ECG values in 2.141 white children aged 0 to 16 years divided into 12 age groups.
The mean QT duration decreases steadily with increasing heart rate. The mean value of the Bazett ratecorrected QT interval, throughout all ages is 0.40.
In 95% of the subjects, the corrected QT interval is less than 0.45 and in 98% less than 0.48.
Davignon and co-authors do not separate out the gender with respect to the QT interval. They showed that the
uncorrected QT interval increases with age.
The QT values are plotted on graphs containing the second, the fifth, 25th, 50th, 75th, 95th and 98th percentiles for
each heart rate group (Table 1) and each age group (Table 2)

Table 1: QT duration versus heart rate
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Table 2: QT duration versus age

2 Charles Berul, Am J Cardiol 1994
A group of 1000 normal children from birth to 18 years was analyzed. The QT duration was measured between
the QRS onset and the end of the T wave, defined as the point where the T wave return to the isoelectric line.
The JT interval was measured from the end of the QRS complex to the end of the T wave. The QTc interval
was obtained by applying Bazett’s formula.
The mean JTc interval was 0.32 ± 0.02 second for the entire group and the mean QTc was 0.42 ± 0.02 second.
The JT interval increases with age, whereas the JTc interval remains constant. Berul and co-authors did not find
gender differences in any ECG measurement.
In this study, Berul found that the JTc interval better identifies Long QT Syndrome patients than the QTc
interval. According to the author, the JTc would be a more specific measurement of ventricular repolarization,
by eliminating QRS duration variability.
Table 3: Pediatric JT intervals
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3 Pearl, Pediatric Cardiology, 1996.
The objective of the study was to determine effects of age, gender and heart rate on corrected QT intervals, in a
cohort of 781 healthy children aged 10 to 18 years. The corrected QT interval was calculated by Bazett’s
formula.
Table 4: Corrected QT intervals for normal boys and girls

The QT intervals are similar for boys and girls 10-13 years of age. Both the mean and the 95th percentile
corrected QT intervals are significantly greater for girls than for boys in the 14-18-year age range.
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4 Tutar, Heart 1998
The study was carried out on 372 local school children (200 male and 172 females) aged 7 to 18 years. The end
of the T wave was defined as the point of return to the isoelectric line.
Tutar confirms the findings of Pearl: QTc intervals are significantly greater for girls than for in the 14-18 year
age range.

Table 5: QT and QTc intervals for normal boys and girls
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5 Eberle, Journal of Electrocardiology 1998
In this study, 373 subjects were investigated, aged 5.2 to 16.5 years (185 girls and 188 boys).
The end of the T wave was defined according to Lepeschkin and Surawicz, i.e the crossing point between the
isoelectric line and the tangent of the steepest slope of the descending part of the T wave.
Bazett’s formula was not used for rate correction, but alternatively Eberle used prediction equations based on
multiple regression analysis. Age, body height, abd RR intervals were entered in the model.
Eberle confirms that there is no influence of gender to the QT interval from birth to puberty. At the time of
puberty, sex hormones probably contribute to the differences of QTc between males and females.
Table 6: Normal values in male children
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Table 7: normal values in female children
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6 Macfarlane, Circulation 1998
A group of 1784 neonates, infants and children was examined. The formula of Hodges was used to correct for
heart rate
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7 Rijnbeek et al European Heart Journal 2001

ECGs from 1912 healthy children (age 11 days to 16 years) were recorded at a
sampling rate of 1200 Hz. The digitally stored ECGs were
analysed using a well-validated ECG computer program.
The normal limits of all clinically relevant ECG measurements
were determined for nine age groups.
Rijnbeek PR et al. Eur Heart J 2001 ; 22 : 702-711.
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CONCLUSIONS
Age and gender influences have to be taken into consideration. More precisely, before puberty, identical upper
limits for both boys and girls can be retained. According to the published data, in normal children before
puberty an upper limit of 450 msec seems accurate.
After puberty, it can be suggested to use the same limits as in adults: 450 msec for male teenagers and 470 msec
for female subjects.
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