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Objective: Corrected QT (QTc) interval has been the subject of numerous studies over the past 20 years. However, lately, more
importance is given to the QTc dispersion which is also a risk factor for the development of ventricular tachyarrhythmia and sudden
cardiac death in obese patients. The aim of our study was to determine whether there is a difference in the length of the QTc interval
and QTc dispersion in obese patients compared to healthy normal weight subjects. Methods and Results: The study included
109 subjects who were divided into two groups: Obese subjects and healthy normal weight subjects. QTc intervals were
calculated using the Bazett’s formula. Statistically significant differences were observed between the two groups’ anthropometric
parameters (P < 0.01) and electrocardiographic QT interval parameters. Intervals were significantly longer in obese patients
(QT 392.30 + 28.21 ms vs. 356.29 + 22.29 ms, QTc 422.82 + 24.21 vs. 384.26 + 25.59, QTc max 446.07 + 30.26 ms vs.
407.84 +26.79 ms, and QTc min 396.89 +25.90 ms vs. 360.11 + 24.64 ms). QTc dispersion was not significantly more prolonged
(49.18 + 21.80 vs. 47.73 + 18.81 ms, P > 0.05) in obese patients. Conclusion: 24.3% of obese patients have prolonged QTc
interval which represents ventricular repolarization disorder. They are in a group of high-risk patients for sudden cardiac death.
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INTRODUCTION environmental factors. This leads to a potential substrate
for polymorphic ventricular tachycardia and sudden cardiac

ersistence of obesity over a long period of time death.® QT dispersion has been of great interest in the past
leads to the development of many complications years. Despite that, the significance remains unclear, weather
especially those that occur in the cardiovascular 18 @ marker of electrical vulnerability and can predict cardiac

system.!!l Numerous clinical studies suggest that obesity is an arrhythmias and sudden death or has no clinical usefulness.
independent risk factor for cardiovascular diseases such as The results are still contradictory. The aim of our study was

hypertension, coronary heart disease, cerebrovascular disease, {0 determine whethe.r there is a differen'ce in .the length f’f the
and heart failure.?’ Increased incidence of sudden death in  corrected QT (QTc) interval and QTe dispersion as predictors
obese patients is associated with malignant arrhythmias, of sudden cardiac death in obese patients compared to healthy

which are most often caused by prolonged QT interval and ~ normal weight subjects.

was first described 20 years ago.! Many studies have shown

that obesity can cause prolonged QT interval.*”' Prolonged METHODS

QT interval is a risk factor for sudden cardiac death; it is

characterized by prolonged ventricular repolarization that The study included 109 individuals. 74 obese men and women
occurs due to a complex interaction between genetic and  and 35 normal weight healthy subjects belonged to the
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medical and student staff of our department. Obese subjects
were recruited from the Department of Endocrinology,
Diabetes and Metabolic Disorders, Clinical Center of
Vojvodina, Novi Sad. Inclusion criteria were 18-65 years old
and body mass index (BMI) >30 kg/m*. We excluded those
with a previous history of diabetes mellitus, hypertension,
heart, hepatic, kidney, psychiatric, malignant, infectious
disorders, electrolyte imbalance, and those taking drugs
that can influence QT interval. The study was performed
according to the declaration of Helsinki, and informed
consent was obtained from all participants. Anthropometric
measurements (body weight [BW], body height [BH], and
waist circumference [WC]) were done.

The subjects wearing light indoor clothes and no shoes BW
and BH were measured using calibrated beam-type balance
to the nearest 0.1 kg and Harpenden anthropometer to the
nearest 0.1 cm, respectively, and BMI was calculated (BMI
= BW/BH? [kg/m?*]). WC was measured using a flexible tape
to the nearest 0.1 cm at the level midway between the lowest
point on the rib margin and the highest point on the iliac crest.
To ensure the accuracy of measurement, subjects were told
not to eat or drink within 4 h of the test, not to exercise within
12 h prior the test, to urinate within 30 min of the test, and not
to consume alcohol within 48 h.

All of the patients in the study group underwent a standard
resting 12-lead surface electrocardiogram (ECG) record
at a paper speed of 25 mm/s and gain of 10 mm/mV. The
ECGs were analyzed by one reader who was unaware of the
characteristics of the subject. The reader was trained to obtain
the minimum of intra variability of measurements. The ECG
parameters were measured manually using a graduated lens.
QT intervals were measured from the beginning of the QRS
complex to the visual return of the T-wave to the isoelectric
line. QT intervals and R—R intervals were measured in all
of 12 derivations in three consecutive cardiac cycles and
then averaged. The longest QT was accepted as the QT
max interval, and the shortest QT was accepted as the QT
min interval. The difference between the QTc max and
QTc min was defined as QTc dispersion. All the intervals
were corrected by the Bazett formula = QT interval/\' (RR
interval). Statistical analyses were performed using the SPSS
(version 11.0) software.

RESULTS

The study included 109 patients (73 females and 36 males)
who were divided into two groups: A group of obese subjects
(n = 74, 19 males and 55 females) and a group of normal
weight healthy subjects, (n = 35, 17 males and 18 females).
The average age of obese patients was 41.78 + 10.71 years
of life versus the normal weight group 38.65 + 6.52 years
(P > 0, 05). The characteristics of the study population are
listed in Table 1. We observed anthropometric parameters:

BH, BW, BMI, and WC. BW of obese patients was
140.78 + 31.74 kg versus control group 71.24 + 12.51 kg.
BMI was 49.52 &+ 9.67 versus 22.95 + 2.36 kg/m?. WC was
131.38 +£22.02 cm, while the average waist size of the control
group was 74.89+ 7.5 cm. Statistically significant differences
(P < 0.01) were found in BW, BMI, and WC in the studied
groups. Electrocardiographic intervals were significantly
longer in obese patients (QT 392.30 + 28.21 ms vs.
356.29 + 22.29 ms, QTc 422.82 + 24.21 vs. 384.26 + 25.59,
QTc max 446.07 = 30.26 ms vs. 407.84 £ 26.79 ms, and QTc
min396.89£25.90 ms vs. 360.11 +24.64 ms). QTc dispersion
was not significantly more prolonged (49.18 + 21.80 vs.
47.73 £ 18.81 ms, P > 0.05) in obese patients. HR was not
significantly different between the groups (70, 61 + 10.47 vs.
70, 60 + 10.34, P > 0.05). From these data, we conclude
that there is a statistically significant difference (P < 0.01)
for all the QT electrocardiographic parameters except QTc
dispersion. There are no statistically significant differences
in QTc between genders (P > 0.05) in our study [Table 2].
The prevalence of prolonged QTc interval (over 440 ms) was
24.32% in a group of obese patients [Figure 1]. The normal
weight group had no individuals with prolonged QTc interval.

DISCUSSION

The prevalence of prolonged QTc interval over 440 ms was
24.32% in obese patients. In a group of 1029 obese patients,
Frank et al. analyzed QTc interval and the prevalence of
prolonged QTc interval, and they had very similar results
as in our study; the prevalence was 28.3%.0 In a large
population study, Straus et al.”! demonstrated that prolonged
QTc interval in the elderly is associated with a threefold
increased risk of sudden cardiac death, which is mostly
caused by ventricular tachyarrhythmias. The assessment
of risk factors that lead to sudden cardiac death is a major
challenge in search for the diagnostic and therapeutic
approach to reduce this risk.!” In the Rotterdam study,

m 75,70%

H 24,30%

H Prolonged QTc ® No QTc prolongation

Figure 1: QT corrected in obese group
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Table 1: Characteristics of the study population

Variable Obese X +SD Normal weight X +SD t-value P
BW (kg) 140,78+31,74 71,25+12,51 16,35 <0,01
BMI (kg/m?) 49,52+9,67 22,954+2,36 22,28 <0,01
WC (cm) 131,38+22,02 74,89+7,50 14,74 <0,01
QT (ms) 392,30+28,21 356,29+22.29 7,21 <0,01
QTc (ms) 422,82424,21 384,26+25,59 7,47 <0,01
QTc max (ms) 446,07+£30,26 407,84+26,79 6,38 <0,01
QTc min (ms) 396,89+25,90 360,11+24,64 7,03 <0,01
QTc disp (ms) 49,18+21,80 47,73+18,81 0,34 >0,05
BW: Body weight, BMI: Body mass index, WC: Waist circumference, QTc max: Corrected QT maximum, QTc min: QTc minimum, QTcdisp: QTc
dispersion
Table 2: Gender QTc differences Limitations , ,
. Our study has small number of subjects to make conclusion
Variable Female Male t-value P . . o4 .
QTc on possible arrhythmic risk. Future longitudinal studies are
needed to assess the risk of sudden cardiac death and to
Al 414,20+24,60 402,79+39,16 1,858934 0,06 correlate it with QTc and QTd interval length.
Obese 422,11+18,64 424,86+36,44 -0,43 0,67
Normal  390,05+25,27 378,13+25,20 2520 0,17 Absolute values of QTc interval in obese subjects in our
weight study are not highly abnormal, but higher values even in

QTc: QT corrected

authors came to the conclusion that the prolongation of QTc
interval over 440 ms is associated with an increased risk
of cardiovascular morbidity and mortality!'; in our study,
electrocardiographic parameters (QTc, QTc max, and QTc
min) in a group of obese patients were significantly prolonged
compared to a group of normal weight individuals. Other
numerous studies!!>!! suggest that obesity, particularly
central type of obesity, is associated with delayed ventricular
repolarization that leads to a prolonged QTc interval and
QTc dispersion. One of the causes of QTc prolongation may
be disbalance of the autonomic nervous system in obesity.!®!
Schwartz and Gao in their studies believe that disturbances in
sympathetic innervation of the heart lead to a prolonged QTc
interval in men and women.!'”:'¥! Other possible mechanisms
that contribute to the extension of the QTc interval in
obesity may be electrolyte abnormalities. High levels of free
calcium and low levels of magnesium can be found in obese
patients.!'”) However, it is impossible to distinguish whether
obesity per se or metabolic disorders associated with obesity
affect the QTc interval.?%?!! QTc dispersion in our study
was not significantly more pronounced in obese patients
group. This is a parameter that is still intensely studied, and
conducted studies have conflicting results. In the Japanese
study performed on 36 obese patients, QTc dispersion was
significantly longer in obese patients than in the control
group,?” whereas in the study from the Girola et al., no
significant association between QTc dispersion and obese
and overweight individuals was found.!'"!

normal range like in our study are associated with increased
cardiovascular morbidity and mortality.

CONCLUSION

The measurement of QTc interval is a simple noninvasive
diagnostic method and combining with other risk factors
may be helpful in calculating the cardiometabolic risk in
obese patients. Calculation of these ECG parameters should
be included in everyday clinical practice, especially in obese
patients, because timely diagnosis and treatment helps to
reduce the risk of adverse cardiovascular events such as the
sudden cardiac death. Of all the QT electrocardiographic
parameters, only QTc dispersion in our study was not
longer in obese patients group. Further follow-up studies are
required to come to a single conclusion if this parameter is
significant as the QTc interval.
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