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Abstract

Obesity causes several haemodynamic changes such as increased blood and stroke volume, and an
increase in pulmonary and left atrial pressure. These changes cause structurally altered cardiac tissue
such as left atrial enlargement and remodelling, and ventricular hypertrophy. These may ultimately
result in obesity-induced left ventricular diastolic and systolic dysfunction and right and left ventricular
heart failure.
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Introduction

Obesity problem was only there in the urban world and the western countries but since the
globalization has taken place at tremendous speed its complications are felt not only in the
urban dwelling population of our country but also studies have been reported in the rural
areas also. Obesity causes several haemodynamic changes such as increased blood and
stroke volume, and an increase in pulmonary and left atrial pressure 2. These changes
cause structurally altered cardiac tissue such as left atrial enlargement and remodelling, and
ventricular hypertrophy 2, These may ultimately result in obesity-induced left ventricular
diastolic and systolic dysfunction and right and left ventricular heart failure &2,

Some obesity-induced adverse effects on cardiac function can be identified on a 12-lead
electrocardiogram (ECG). This includes an increased P-wave duration and dispersion -6,
prolongation of the PR interval B, low QRS voltage in the limb leads -9, leftward shift of
the heart axis 14, various markers of left ventricular hypertrophy 214 and prolongation of
the corrected QT interval and prolonged QT-interval duration [, Many of these
electrocardiographic abnormalities have been reported to be reversible with substantial
weight loss thereby reinforcing the association between BMI and electrocardiographic
changes 2 &,

These electrocardiographic changes are well-documented in obese individuals. However, to
which extent these electrocardiographic changes are associated with BMI in healthy young
individuals with a normal BMI (18.5-25kg/m?) is largely unknown. In addition, subtle
physiological changes in these individuals are of particular interest in early phase
pharmaceutical research because they help differentiate between normal physiological
changes or potentially harmful or unknown pharmacodynamic effects. The aim of the present
analysis was to evaluate the association between obesity and QRS complex derangements in
young asymptomatic adults.

Aims and Objectives
The aim of the present analysis was to evaluate the association between obesity and QRS
complex derangements in young asymptomatic adults.

Materials and Methods

This study was done in the Department of Physiology, MIMS Mandya. This study was done
from Feb 2018 to Jan 2019. One hundred candidates participated in the study. Out of these
50 were so selected who were obese according to BMI charts. The other fifty were so
selected who fell in the normal BMI group.
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Height (HT) was measured in barefoot to the nearest 0.1cm
using a vertical height scale. Body weight (WT) was
recorded to the nearest 0.1 kg using a portable weighing
machine. Body mass index (BMI) was calculated as weight
divided by height squared (kg/m2).

Standard 12-lead electrocardiogram (Philips Company Page
Writer 300pi) was taken after 10 minutes of rest. QRS
interval and frontal plane QRS axis were measured using
standard techniques.9 Voltage was recorded as the
maximum amplitude of the R wave and Q or S waves in
leads I, Il and 111 to identify low voltage patterns. Data was
analyzed by applying appropriate statistical tests by using
SPSS package (version 14). Data was expressed in terms of
mean + SD. Unpaired ‘t’-test was used to study the changes
in ECG variables. P value < 0.05 was taken as significant.

Results
Sex
m Male (obese)
B Female (Obese)
Male (Control)
m Female (Control)
Graph 1: Sex Distribution
Table 1: Age
Mean Age Std. Deviation
Group 1 26.68 3.79
Group 2 29.76 6.86
Table 2: BMI
Mean BMI Std. Deviation
Group 1 31.87 1.87
Group 2 23.84 1.22
Table 3: QRS Study
. Case 37.98
Mean QRS Axis Control 57.28
. Case 0.008
QRS Amplitude Control 0.008
. Case 0.85
QRS Duration Control 0.84
] ‘ ™ (RS Axis
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Graph 2: QRS Complex
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Discussion

Until now, the only electrocardiographic items in which a
normal trend with age has been recognized are those which
relate to the electrical heart position: QRS axis, heart index,
and the position indicated by the unipolar limb leads. But
even with these items the reported age trends are inadequate
to establish norms because of lack of definition of other
characteristics (for example, body build and relative
obesity), as well as the lack of satisfactory statistical
analysis. In regard to the effect of body weight, it is well
known that overweight tends to be associated with a left
axis shift and that underweight persons tend to show right
axis deviation. These tendencies are usually explained in
terms of mechanical changes in the heart position but they
have not been systematically studied or analyzed
statistically.

Left atrial enlargement (LAE) is associated with an
increased prevalence of atrial fibrillation, cardiovascular
events and death [31. Obesity is found to be the most
important risk factor for LAE development in the general
population, and is dependent on the extent of obesity [2-°],
Furthermore, LAE is also independently related to age,
hypertension, BMI, waist circumference, and metabolic
syndrome, Additionally, obesity is the strongest predictor of
LAE in hypertensive patients, and is under the influence of
race and gender. These structural changes can be observed
on the twelve-lead surface ECG through increased P-wave
duration, P-wave area, and P-wave dispersion 2-¢1. Obesity-
associated electrocardiographic changes such as an
increased P-wave duration (5-22 ms) and P-wave dispersion
(14-25ms) B increased PR interval (5-13 ms) -1 and
a leftward shift of the heart axis (11-37 degrees) compared
with adults with a normal BMI were reported 14, In the
present analysis, we found a relation between BMI and
these indices of atrial size. Although no left atrial
measurement was performed these results suggest that atrial
size may also be related to BMI in healthy individuals with
anormal BMI (18.5-25.0 kg/m?).

Presumably, increased epicardial and pericardial fat, which
are increased in obesity, further induce these changes 1.
Cardiac fat depositions were found to have metabolic and
inflammatory functions which can contribute to the fibrotic
remodelling of the atrial tissue 2. These fat depositions
are significantly increased in obesity and are believed to
induce the abovementioned electrocardiographic changes
[1.21  Hypothetically, the volume of epicardial and
pericardial fat is also dependent on BMI in young, non-
obese individuals. This may be an additional explanation for
the association that was observed in the present analysis
between BMI and the above-mentioned electrocardiographic
changes.

Leftward shifts of the P-wave, QRS and T-wave axes (11—
37 degrees) are reported in obese patients compared with
healthy controls 14, The cause of these shifts is uncertain,
but may be related to aleftward and more horizontal
orientation of the heart attributed to the diaphragmatic
pressure from central obesity, independent from left
ventricular hypertrophy 14, This explains the association
between lower BMI and rightward P-wave and QRS axes
and independently from left ventricular mass 4. This is in
line with our findings and presumably, the leftward change
in heart axis that was observed in the present analysis is
caused by an increase in diaphragmatic pressure which is
dependent on BMI.
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Conclusion

This study concludes that apparently healthy obese
individuals may have higher anthropometric values and
abnormal ECG findings.
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