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Effect of moderate dynamic exercise on QT,
QTC and QTD intervals in young obese adults
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Abstract Background and Obijectives: Obesity is becoming a global epidemic in both children and adults. QT interval, QT-
interval corrected and the QT-interval dispersion derived from standard electrocardiograms represent ventricular
repolarization heterogenecity. This study was undertaken to assess the QT, QTc and QTD intervals in response to
dynamic exercise test in obese and normal weight medical students and to know the gender differences. Methods: 30
medical students of Basaveshwara Medical College and Hospital, Chitradurga formed the study group. QT, QTc and
QTD were measured thrice with a gap of 5 minutes each, before and during the moderate exercise with Treadmill, and
average was taken. Results: The study group showed significant change in electrocardiogram, that is QT, QTc and QTD
intervals when correlated with BMI. There was significance among men and women. Interpretation and Conclusion:
here was significant change in QT, QTc and QTD intervals among study group. There was significant change in QTc at
baseline and during exercise test in men as compared to women.
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population to fight the battle against obesity. The
standards have been set for the first time in the Ministry's
consensus guidelines for Prevention and Management of
Obesity and Metabolic Syndrome. BMI expresses the
weight for height relationship as a ratio, i.e. weight (in
kg) / height 2 (in meters) considered an indicator of the
individual's fitness and obesity. Overweight status is
defined using Centres for Disease Control and Prevention
(CDC) age and sex specific nomograms for BMI.®
Institute of Medicine recommends that individuals
between 2 and 18 years of age with BMI of >30 kg/m2 or
>95th percentile for age and gender (whichever is
smaller) should be considered obese.® Individuals with
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INTRODUCTION

Physical exercise can be regarded as a period of increased
sympathetic activity with simultaneous parasympathetic
withdrawal while the post-exercise period is about
regaining the normal sympathovagal balance.!? The
beneficial effects of exercise on cardiovascular system
have been proved beyond doubt. 3*Alarmed by reports
that India will become the global diabetes capital by
2050, the Health Ministry of India has reduced the
diagnostic cut-offs for body mass index (BMI) to 23
kg/m? and the standard waist circumference for Indian

BMI of >85th percentile but <95th percentile or 30kg/m?
(whichever is smaller) will now be considered as
overweight and this term will replace the term “at risk of
overweight”.” Research over the past several years has
shown that Indian physique and genetics are different
from their western counterparts. Indians suffer more from
abdominal obesity compared to people in the West where
uniform distribution of excess fat all over the body is
more prevalent. The guidelines estimate that the absolute
mortality due to chronic heart diseases in India will ®
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increase to 20.3 million annually by 2010 and by 2020 it
will touch 2.58 billion [The mortality rate stood at 1.59
million in 2000]. The current load of diabetes in the
country (41 million) is expected to rise by 170 per cent in
the next 20 years. Even today, India has the largest
population of diabetics in the world as per the guidelines.®
Measurement of the QT interval may at times present
some difficulty. This is because it may be difficult to
determine the exact beginning and end of the interval.®
Recommended techniques include measuring the QT
interval in the leads showing an initial Q wave, in leads
where the T wave is most distinct, in lead Il or avL where
U wave is usually isoelectric or in leads where the QT is
longest (most frequently V2 and V3.2 According to
Lipeschkin, if the interval between the two peaks in a
notched T wave is 0.15 seconds or more, then the 2"
peak is U.2°Normal QT intervalin males is 390 ms and in
females is 440 ms. QT of 440ms in males and 460ms in
females is considered abnormal.

AIM

This study was designed with an aim to record the
QT, QTcand QTD interval changes in response to
dynamic exercise test in obese and normal weight
medical students and to know the gender

differences.

MATERIALS AND METHODS

A case control study was conducted in the Department of
Physiology, Basaveshwara Medical College and Hospital,
Chitradurga, India after approval from the institutional
ethical committee. The study included 60 subjects. They
were healthy, medical students of both genders between
the ages of 18-22 yrs. They were categorized into two
groups: Study group (30 young obese medical students)
and control group (young healthy medical students).
Sample size: The sample size was estimated utilizing the
earlier available literature. In the present study, assuming
that the obese will have higher mean value of 2 units, this
required a sample size of 30 each in obese and control
groups. As we wished to explore the association with
gender, 15 men and 15 women were included both from
obese and normal weight group.

Study group: The study was explained total young obese
students aged between 18-22 years studying in
Basaveshwara  Medical College and  Hospital,
Chitradurga. A more detailed explanation was given to
those obese students who volunteered to participate in the
study and written consent was taken regarding their
willingness to participate in the study. Baseline ECG was
taken for all and shown to a general physician for reading
the ECG. Those students with normal ECG were
subjected to moderate dynamic treadmill test with speed

of 0.5mph / 0% grade for 1minute and increments of
0.1mph (miles per hour) each minute. Those who
tolerated the initial warm up exercise were asked to do
the exercise for 6-12 minutes duration until they felt
fatigue or showed signs of cardiopulmonary distress.
Control group: Equal number of age matched normal
weight students with BMI of 18.5-22.9 kg/m? were
labelled as controls and were subjected to treadmill test
after obtaining their due consent as was done with their
obese counterparts.
The parameters studied in both the groups include:

e Weight, Height, Body mass index (BMI)

e Blood pressure (BP)

e ECG-QT, QTc.and QTD
INCLUSION CRITERIA:
Inclusion criteria for study group

e BMI (Body Mass Index)> 25kg/m?

o Age group: 18-22 years of either sex
Inclusion criteria for control group

e BMI18.5-22.9 kg/m?

e Age group 18-22 years of either sex
Exclusion criteria for study group

e History of acute/chronic CV'S ailments

e Abnormal ECG changes in the initial screening
e Hypertensive subject

e Smokers

e Alcoholics

e Tobacco chewers

Method of data collection: The exercise was performed
in a well-ventilated room. Participants were instructed
not to consume beverages and not to eat a heavy meal or
participate in any vigorous activity 24 hours before the
test. They were properly acquainted with the
experimental protocol. A trained physician was present
during the study and all the necessary resuscitation
equipment was kept ready to deal with the complications
if any occurred.

Conduct of Exercise Test: Informed consent was
obtained after explaining the possible risks involved in
exercise testing. The testing procedure was carefully
explained to the subjects and treadmill walking was
demonstrated. The areas for electrode applications are
first rubbed with an alcohol or acetone saturated cotton
swab (after shaving in males with hairy chest) to remove
the superficial layer only. Then these areas are rubbed
with fine sand paper or rough material to obtain good
electrode contact. Since a standard 12 leads ECG with
electrodes placed on the limbs could not be obtained
during exercise, other electrode placements have been
used. The arm electrodes and lower limb electrodes are
brought on to the trunk and placed at sites nearest to the
respective limbs. This modified placement (Mason-Likar
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modification) lessened the motion artefact without
producing much difference from the standard 12 lead
ECG.!

RESULTS

The present study included 60 subjects (30 obese subjects
and 30 normal weight subjects) in the age group of 18-22
years. The characteristics of the two groups are shown in
Table 1.The Mean + S.D. value of Body Mass Index and
Waist-Hip ratio were higher in study group(SG) when
compared to control group (CG) as shown in Table 1.

Table 1: Characteristics of the study and control groups

Obese Normal weight
(Study group) (Control group)
Number of
subjects 30 30
Age(in years) 18.83+1.05 18.67+0.99
BMI(in kg/m2) 28.56+3.56 21.91+1.42
WHR(in cms) 0.91+0.11 0.82+06

The Mean + S.D values of QT, QT intervals were higher
in study group as compared to control group which is
statistically significant as shown in Table 2.QT
Dispersion of study group was same when compared to
control group at baseline as shown in Table 2.

Table 2: QT, QT. and QTD intervals at baseline and at moderate
exercise test in obese and normal group.

Groups MeantSD  pvalue

Baseline

. Obese 41040.7

QT interval Normal 400406 <0.001
Obese  439.8+0.76

QTe Normal 439.0:076 00?1
Obese  56.0+0.11

QD Normal 56.0+0.11 1.000

During

Exercise

. Obese 41040.9

QT interval Normal 40040.6 <0.001*
Obese  440.8+2.50 -

QT Normal 439.8:0.76 <0001
Obese  56.4+0.15

QD Normal 56.0+0.11 <0.001*

* p value <0.05 is statistically significant

The response to exercise test was an increase in QT, QT
intervals but decreased QTD interval in the study group
when compared to the control group but statistically not
significant as shown in Table 3.
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Table 3: QT, QTcand QTD intervals at baseline and immediately
after exercise test in obese and normal group.

Groups Mean £ S.D. P value
Baseline
. Obese 41040.70
QT interval Normal 40040.60 0.138
Obese 439.8+0.76
QTe Normal  439+0.76 0.021
Obese 56.0+0.11
QT Normal 56.0+0.11 1.000
Immediately after exercise
. Obese 409.7+0.006
QTinterval Normal 40930006 094
Obese 439.82+0.75
Qe Normal  439.80:0.76 40
Obese  56.034+0.11490
Qo Normal 56.067+0.11427 0.965

*p value <0.05 statistically significant

DISCUSSION

Our data showed that uncomplicated obesity is associated
with adaptive and appropriate changes in cardiac structure
and function, which is depicted by electrocardiographic
changes. QT prolongation may be a contributing factor to
the excess of cardiovascular mortality that has been
described in obese subjects who have an increased risk of
arrhythmias and sudden death, even in the absence of
cardiac dysfunction.*?Earlier studies show that obesity is
a condition that may be associated with early
electrocardiographic and/or echocardiographic
abnormalities even in the absence of clinical
symptoms®®14, However, the sudden deaths and/or
arrhythmias in obese people *%are similar to those
occurring in subjects suffering from a variety of other
heart diseases'®?0. It has been suggested that these events
may be linked to abnormalities in
repolarization.?-2?RoutineQT, QT. and QTD
measurement has methodological limitations and the
relevance of this parameter is still questioned?-%.Our
study considered QT, QT. and QTD (the most simple
index of ventricular depolarization and repolarization
variability) because a prolonged QT ,QT. and QTD is
thought to be a possible risk factor for arrhythmias and
sudden death?28, In our study QT and QT was higher in
study group at baseline itself and increased during
moderate exercise but QTD was normal at baseline and
increased during moderate exercise. The derangements in
sympathetic cardiovascular function in the form of
elevated baseline QT interval and prolongation of QT and
QT. intervals in response to treadmill exercise test in
obese group points towards autonomic instability or
dysfunction. QTD seems to be within the normal range in
the obese group. This is comparable with that of age- and
sex-matched healthy normal weight controls in a

Page 10



MedPulse International Journal of Physiology, Print ISSN: 2550-7613, Online ISSN: 2636-4565 Volume 9, Issue 2, February 2019 pp 08-11

population including both groups who had a wide range
of BMls.

CONCLUSION

In conclusion, QT and QT intervals are in higher range
in comparison with age- and sex-matched healthy normal
weight controls, in a population of obese subjects that
have a wide range of BMIs but are without any
cardiovascular complications. Further studies are needed
to investigate QT, QT, and QTD in complicated obesity,
especially in relation to echocardiographic parameters.
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