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Abstract 
The Corrected QT Interval (QTc) adjusts the QT interval correctly for heart rate 
extremes. The Bazett, Fridericia, Framingham, Hodges, and Rautaharju formulas 
for calculating QTc are available to choose from. 

i. how to use 

When to Use 

Why Use 

ii. next steps 

Advice 

Make sure that the QT interval measurement did not 
mistakenly include a U wave. If so, redo the measurement 
and calculations, and consider the etiologies for U wave. 

If there is no U wave, consider common etiologies for 
prolonged QT interval, including: 

If a short QT interval is observed, ensure measure
ment accuracy and consider short QT syndrome (see 
“Facts & Figures”). 
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• Patients with syncope. 
• Patients receiving multiple QT-prolonging medi

cines. 

• A prolonged QT interval is associated with an in
creased risk of torsade de pointes. 

• The QT shortens at faster heart rates; this calculator 
corrects the QT to the QT at a heart rate of 60. 

• The QT lengthens at slower heart rates; this calcula
tor corrects the QT to the QT at a heart rate of 60. 

• Electrolyte abnormalities 
• Intrinsic cardiac causes 
• Central causes 
• Medications 
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Management 

Subsequent management depends entirely on the etiol
ogy of the prolonged (or, rarer, shortened) QT interval. 
In general, however, the use of QT-prolonging medica
tions in patients with QT prolongation should be mini
mized and only given after a thorough risk-and-benefit as
sessment. 

iii. evidence 

Evidence Appraisal 

QT correction formulae were derived to correct for the 
inverse correlation between QT interval and heart rate. 
The most common formula used – and taught in medical 
schools – is the Bazett formula. Though commonly 
linked to a paper by Dr HC Bazett in 1920, that very pa
per only adapted the 1891 equations by Dr AD Waller 
to the QT interval. This formula was derived empirically 
(with little details given for the mathematical methodolo
gies) and essentially defined the ideal QT interval for any 
individual for a given heart rate. This formed the basis of 
the modern Bazett formula, which was first mentioned by 
Drs Taran and Szilagyi in a paper in 1947. 

Meanwhile, the lesser-known Fridericia, Hodges, 
Framingham, and Rautaharju formulae were successively 
derived over a span of 94 years, with the Fridericia for
mula being the oldest (1920) and the Rautaharju formula 
(2014) being the newest. Most of these formulae were de
rived using regression-based methods. 

Subsequently, there has been constant debate on the 
ideal formula for QT interval correction. While some re
searchers have validated the Bazett formula in specific 
conditions, such as Dahlberg et al in patients with long 
QT syndrome, most studies have demonstrated the supe
riority of other formulae over the Bazett formula in terms 
of the ability to adjust for heart rate dependency and pre
dict mortality, such as those by Patel et al (in a cohort 
of patients without atrial fibrillation), Tian et al (in a co
hort of Chinese patients without cardiovascular disease), 
and Vandenberk et al (in a cohort of adult hospital atten
dees, and, separately, in a retrospective cohort of adult pa
tients). In most studies, Bazett was consistently found to 
over-correct QT interval at higher heart rates and under-
correct at lower heart rates, with the potential of drasti
cally over-diagnosing QT prolongation (e.g. in studies by 
Vandenberk et al and Luo et al). For similar reasons, oth
ers have recommended against using the Bazett formula 
to diagnose short QT syndrome. However, there has also 
been at least 1 report suggesting Bazett to be superior in 
terms of predicting cardiac mortality, and another show
ing that the Bazett formula has better adjustment consis
tency than other formulae in infants and young children. 

Of note, two scenarios have been investigated espe
cially frequently. The first scenario is for the monitoring 

of drug-induced QT prolongation for stratifying the risk 
of torsades de pointes, for which a QT nomogram has 
been constructed. The same study also demonstrated the 
utility of the Bazett-corrected QT interval in identifying 
those at risk of drug-induced torsdaes de pointes. Others 
have shown that both the Bazett and Fredericia formulae 
(but not the Hodges or Framingham formulae) may in
terfere with such monitoring of QT interval, and that 
the Rautaharju formula may perform as well as or better 
than the aforementioned nomogram for predicting drug-
induced torsades de pointes. The second scenario is for 
QT interval monitoring in athletes and young people, 
for which the underlying evidence has been summarized 
by Mahendran et al in a 2023 systematic review, which 
found that no study supported the use of the Bazett for
mula in these individuals, and that alternative formulae, 
especially the Fredericia formula, may be superior and 
preferable to the Bazett formula in these individuals. 

Overall, there remains no clear consensus on the best / 
ideal method of correcting the QT interval for heart rate. 
Although a 2013 expert consensus of the Heart Rhythm 
Society, European Heart Rhythm Association, and the 
Asia Pacific Heart Rhythm Society relied on the Bazett 
formula for the diagnosis of long QT syndrome, the 
newer 2022 European arrhythmia guidelines recom
mended a specific correction formula. The aforemen
tioned expert consensus also warned that QTc “should be 
calculated avoiding tachycardia and bradycardia to pre
vent the use of the Bazett formula at rates in which its 
correction is not linear and may lead to underestimation 
or overestimation of QTc values”. While the Bazett for
mula is likely to remain popular due to its simplicity and 
years of widespread dissemination, clinicians should be 
informed of the potential shortcomings of the Bazett for
mula and the overall uncertainties with the performance 
of different formulae. 

Formula 

RR interval = 60 / HR 
Bazett Formula: QTc = QT interval / √ (RR interval) 
Fridericia Formula: QTc = QT interval / (RR inter

val)1/3 

Framingham Formula: QTc = QT interval + 154 x 
(1 - RR interval) 

Hodges Formula: QTc = QT interval + 1.75 x [(60 / 
RR interval) − 60] 

Rautaharju Formula: QTc = QT interval x (120 + 
HR) / 180 

Facts & Figures 

The 2022 ESC guidelines recommended a cutoff of QTc 
≥480 ms (regardless of symptom) or LQTS diagnostic 
score >3, or ≥460 ms (individuals with an arrhythmic 
syncope without secondary causes for QT prolongation) 
for the diagnosis of long QT syndrome (including ac
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quired long QT syndrome). Meanwhile, a 2013 expert 
consensus of the Heart Rhythm Society, European Heart 
Rhythm Association, and the Asia Pacific Heart Rhythm 
Society recommended the following diagnostic criteria 
for long QT syndrome: 

A longer QTc puts the patient at increased risk for tor
sade de pointes. A QTc of >500 ms indicates especially 
high risk of torsade de pointes. 

Some causes of prolonged QT: 

QT Nomogram for evaluation of patients at high 
risk of torsades de pointes – the QT interval here 
is the absolute / uncorrected QT interval. Patients 
with parameters plotted above the line are at high 
risk of torsades de pointes: 

In the rarer case of a short QT interval, the 2022 Euro
pean guidelines recommended that short QT syndrome 
be diagnosed in the presence of QTc ≤360 ms and one 
of more of the following: (a) a pathogenic mutation, (b) 
a family history of short QT syndrome, (c) survival from 
a ventricular tachycardia or fibrillation episode in the ab
sence of heart disease. The same guidelines recommended 
short QT syndrome to be considered in the presence of a 
QTc ≤320 ms, and in the presence of a QTc between 320 
and 360 ms with arrhythmic syncope and a family history 
of sudden death at age <40 years. Meanwhile, the afore
mentioned 2013 expert consensus recommended the fol
lowing diagnostic criteria for short QT syndrome: 
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• Long QT syndrome is diagnosed: 

• Long QT syndrome can be diagnosed in the pres
ence of a QTc between 480-499 ms in repeated 
12-lead ECGs in a patient with unexplained syn
cope in the absence of a secondary cause for QT 
prolongation and in the absence of a pathogenic 
mutation. 

1. In the presence of an LQTS risk score > 3.5 in 
the absence of a secondary cause for QT pro
longation, and/or 

2. In the presence of an unequivocally patho
genic mutation in one of the LQTS genes, or 

3. In the presence of a QTc> 500 ms in repeated 
12-lead ECG and in the absence of a secondary 

4. cause for QT prolongation. 

• Electrolyte abnormalities 

• Intrinsic cardiac causes 

• Central causes 

• Medications 

◦ Hypocalcemia 
◦ Hypokalemia 
◦ Hypomagnesemia 

◦ Myocardial ischemia 
◦ After cardiac arrest 
◦ CAD 
◦ Cardiomyopathy 
◦ Severe bradycardia, high-grade AV block 
◦ Congenital long QT syndrome 

◦ Raised intracranial pressure 
◦ Autonomic dysfunction 
◦ Hypothyroid 
◦ Hypothermia 

◦ Anti-arrhythmics 
◦ Psychotropic drugs 
◦ Other drugs 

• Short QT syndrome is diagnosed in the presence of 
a QTc < 330 ms. 

• Short QT syndrome can be diagnosed in the pres
ence of a QTc < 360 ms and one or more of the 
following: a pathogenic mutation, family history of 
SQTS, family history of sudden death at age <40, 
survival of a VT/VF episode in the absence of heart 
disease. 
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