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Abstract

Background: Recently, increased frequency in cardiovascular events was observed in young
population.lt has not been clearly determined whether cardiac and ventricular repolarization parameters
differ between the young who have normal body mass index (BMI) and the young who are in
overweight BMI class.

Subjects and Methods: Forty-Three overweight (BMI-28.6+1.2 kg/m2, mean age- 20.6+1.5 years) and
39 normal weight (BMI - 21.8+2.0 kg/m2, mean age - 20.4+1.4 years) healthy male students from
Baghdad University/ Medical College participated voluntarily in this study.All subjects underwent a
blood pressure measurement and an electrocardiography recording.

Results:Significant statistical differences in systolic blood pressure, diastolic blood pressure, Q-T
interval duration and corrected Q-T interval duration between subjects with normal weight and those
with overweight was found, also a positive linear correlation between BMI and Q-T interval duration
and corrected Q-T interval duration and systolic and diastolic blood pressure.

Conclusion: Results of this study indicate thatthe problem of overweight in youngmen should not be
ignored. In a younger agegroup, weight gain and a higher BMI may affect cardiac and ventricular
repolarization parameters, even if there areno obesityrelated disorders, such as diabetes, hypertension,
and coronary artery disease.
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Introduction

orld Health Organization
estimates that there are
about 180 million obese

adults, and at least twice as many
adults who are overweight, with a BMI
of 25.0 t0 29.9.[1]

Recently, increased frequency in
cardiovascular events was observed in
young population. The reason for
increasing incidence of cardiovascular
events is not known.It has not been
clearly determined whether cardiac and
ventricular repolarization parameters
differ between the young who have
normal body mass index (BMI) and the
young who are in overweight BMI
class.[2]

Several  conventional  risk
factors, including hypertension,
hyperglycemia, and hyperlipidemia,
are commonly present in obese
patients. Furthermore, sudden cardiac
death may also occur in this patient
group before the development of heart
diseases. It has been shown that
obesity is an independent risk factor,
and it increases coronary mortality
when evaluated together with other
coronary risk factors. It has been
demonstrated that coronary mortality
increases with a higher BMI both in
men and women.[3]

Obesity is associated with a
wide variety of electrocardiographic
(ECG) abnormalities. Most of these
reflect  alterations in  cardiac
morphology. Some serve as markers of
risk for sudden death. [4].

The body mass index or BMI,
is body weight (in kg) divided by
height (in m ?) this measure is
promulgated by the World Health
Organization as the most useful
epidemiological measure of obesity,
it's positively and independently
associated  with  morbidity and
mortality from hypertension,
cardiovascular disease, type Il diabetes
mellitus and other chronic diseases.[5]
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The objectives of the present
study; was to investigate the cardiac
parameters including (systolic &
diastolic ~ blood  pressure) and
ventricular repolarization parameters
including QT interval duration and
itsheart rate-corrected value of QTc in
overweight and normal weight healthy
young male subjects.

Subjects and Methods

Forty-Three overweight (BMI-
28.6x1.2 kg/m2, mean age- 20.6+1.5
years) and 39 normal weight (BMI -
21.8+2.0 kg/m2, mean age - 20.4+1.4
years) male students from Baghdad
University/ Medical College
participated voluntarily in this study.
The ages of all subjects ranged from 19
to 24 years. The study was conducted
during the period from October 2010
till March 2011.

Students were selected
randomly; all participants underwent a
comprehensive physical examination.
Participants were excluded from the
study if they had any conduction
diseases  (bundle branch  block,
bradycardia), took any drugs that
might cause QT prolongation, had any
family history of sudden death or any
personal history of hypertension,
diabetes or syncope.QT intervalin
women is longer comparedwith men
because of the effect of sex
hormoneson cardiac
electrophysiology.[24] In  orderto
evaluate the effect of overweight on
cardiac repolarization,we only
recruited men with the same age group
into the study.Therefore, the data of
this study is independent of sex and
age.

All subjects were non-smokers.
Blood pressures of all were within
normal limits. Blood pressure was
measured indirectly by auscultation
(listening to sounds) described in 1902
by Russian physician N.S.Korotkoff,
using a stethoscope and
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sphygmomanometer (SK-MINIATUR
300B- Germany).Height and weight of
the participants were measured just
before the electrocardiogram (ECG)
recording. Height was measured
without shoes. Body mass index was
calculated by dividing weight in
kilograms by the square of the height
in meters and BMI of 25 to 29.9 was
defined as overweight and scores of
185 to 249 were accepted as
normal.[1]

Standard 12-lead ECG was
recorded [using BTL- cardio (UK)
ECG machine] while the subjects
resting in supine position. Paper speed
of the ECG was 25 mm/sec and gain
was 10 mm/mV. All the recordings
were performed by the same
investigator.

The onset of the Q wave was
regardedas the starting point of the QT
interval. The pointwhere the T wave
returned to the isoelectric TPsegment
was accepted as the end of the QT
interval.QT  intervalwas  manually
measured by calculating the average of
sequential 3 QT distancesfrom the
precordial lead of V5. Corrected QT

(QTC)was calculated using the
Bazett’s formula of QTC= QT/VRR.[6]
Statistical analysis:

All calculations and analyses
were performed wusing Statistical
Package for the Social Sciences (SPSS
version 11.5 for windows). Data was
presented as mean * Standard
deviation (SD). The student t-test was
used to compare variables of
overweight group with that of the
normal weight group. The level of
statistical significance was defined as P
< 0.05, which was obtained by
comparing the calculated t-value to the
tabulated t-value at 95% confidence
interval.Simple linear regression was
used and the correlation coefficient (r)
was calculated.

Results

Table (1) showed that there were
significant statistical differences in
systolic blood pressure, diastolic blood
pressure, Q-T interval duration and
corrected Q-T interval duration
between subjects in groupl with
normal weight and subjects in group2
(overweight).

Table 1 Comparison of cardiac & ventricular repolarization parameters between
groupl (normal weight) and group2 (overweight).

Groupl (Normal) Group2 (Overweight) P-value
(n=39 ) (n= 43)
Mean+SD Mean+SD
Systolic blood pressure 125+ 14 132 £5 0.006*
Diastolic blood pressure 75+5 77 £3 0.014*
Q-T(msec.) 311428 327425 0.008*
Q-Tc (msec.) 382423 396+20 0.004*

*Significant (P< 0.05).

Figure (1) showed that there was a
significant positive linear correlation
between BMI and systolic blood
pressure (r=0.079, P=0.01).

Figure (2) showed that there was a
significant positive linear correlation
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between BMI and diastolic blood
pressure (r=0.087, P=0.008).
Figure (3) showed that there was a
significant positive linear correlation
between BMI and Q-T interval
duration (r=0.105, P=0.003).
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Figure (4) showed that there was a between BMI and corrected Q-Tc
significant positive linear correlation interval duration (r=0.142, P=0.001).
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Figure 1 Correlation between BMI and Systolic blood pressure.
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Figure 2 Correlation between BMI with Diastolic blood pressure.
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Figure 3 The correlation between BMI and Q-T interval duration.
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Figure 4 The correlation between BMI and corrected Q-Tcinterval duration.

Discussion

In recent years, there has been
increasing speculation over which
measure of overweight and obesity is
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best able to discriminate those
individuals who are at increased
cardiovascular risk. Body mass index
(BMI) is used by the World Health
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Organization to define severity of
overweight and  obesity  across
populations [7]

From the results of this study
(tablel), there were significant
statistical differences inSystolic and
diastolic blood pressure between
subjects in group 1(normal weight) and
group2(overweight),agreed with other
studies[3]&[8].The overweight
category is associated with increased
relative and population attributable risk
for hypertension and cardiovascular
sequelae. Interventions to reduce
adiposity and avoid excess weight may
have large effects on the development
of risk factors and cardiovascular
disease at an individual and population
level[9].

Positive linear correlation was
found between BMI and systolic and
diastolic blood pressure of subjects
involved in this study (figure 1&2),
similar to the results of [10],[11], [12].

It has been suggested that
initial sympathetic hyperactivity may
lead to high blood pressure and
progressive hyper- stimulation,
followed by down-regulation, of beta-
adrenergic receptors, with subsequent
development of obesity because of the
lesser beta-adrenoceptors that induces
dissipation of calories. Overweight and
obesity may be associated with
hypertension through an increased
sympathetic tone, increased fluid
retention and insulin resistance[13].

The length of QT interval
represents the time interval between
the start of activation of the ventricle
and the  completion of its
repolarization; a prolongation of this
interval expresses delayed
repolarization of the ventricular
myocardium and is considered a
precursor of malignant arrhythmias
and sudden death[14].

The results of this study
showed a positive linear correlation
between BMI and QT interval duration
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and corrected QTc (figure 3&4),
similar results were reported by
[3],[15],[16]&[20].

Selmaetal. [1]showed that QTc interval
duration in men who are overweight
were not significantly different from
those of normal weight men. Nomura
et al. [21] compared the ECG values of
normal weight, overweight and obese
coronary artery disease patients
(average age 58 years) and no
significant QT duration differences
were observed between overweight
and normal-weight coronary artery
disease patients.

Several putative mechanisms were
suggested as responsible for the effect
of BMI on the duration of QT interval.
Autonomic dysfunction or imbalance
may be one of the factors. Peterson et
al. [17] observed depressed autonomic
outflow in heart in obese subjects.
Furthermore, Rossi et al. [18] reported
cardiac autonomic dysfunction and
reduced vagal tone in obese subjects.
Other mechanisms may include
functional and structural changes of the
heart [19].Obesity causes significant
abnormalities in cardiacmorphology
including left atrial enlargement,left
ventricular geometric changes, and
diastolicdysfunction. Obesity may lead
to atrial andventricular repolarization
anomalies.[22]The QT interval is
influencedby the autonomic tone:
sympathetic  stimulation unopposed
byvagal activity might induce
ventricular electrical
instability,resulting in a risk of
arrhythmia  and  sudden  death
asreported to occur in  obese
patients.[23]

Conclusion

The results of this study
indicate thatthe problem of overweight
in youngmen should not be ignored. In
a younger agegroup, weight gain and a
higher BMI may affect cardiac and
ventricular repolarization parameters,
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even if there areno obesityrelated
disorders, such as diabetes,
hypertension,and  coronary  artery
disease.[3]
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