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ABSTRACT

Article History:

The present study assessed the effect of obesity on the cardiovascular physiological parameters in
young adult females' age group of 18-25
18 25 years. The study group consisted of 60 obese adult female
with BMI>30 kg/mt2 and the control group consisted of 60 non-obese
obese adult female with BMI 18.5
18.5-25
kg/mt2. Physical parameters studied were a) Body mass index (BMI) and b) Waist
Waist-hip ratio. The
cardiovascular parameters measured were a) Heart Rate b) Blood Pressure c) PR interval and d) QTc
interval in both the groups. The data obtained
obtained was analyzed by student 'z' test and p<0.05 was
considered as level of significance in all parameters. Results show that obese adult female's BMI and
wait hip ratio was found significantly high as compared to non-obese
non obese adult females. In cardiovascular
parameters increase in heart
heart rate and diastolic blood pressure was found insignificant in study group
as compared non-obese
non obese adult females (p>0.05) while systolic blood pressure was significantly
elevated in study group (p<0.001). ECG findings reveal that obese adult females have sig
significantly
increased both PR and QTc interval (p< 0.001) as compared to controls group. These results are
suggestive of the cardiovascular risk to the obese adult females.
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INTRODUCTION
Obesity is a condition in which there is an excess of body fat.
Obesity today has now become a pandemic and is affecting
almost all subsections of human population globally,
globally
particularly in developing countries like India. This has led to
an increase in obesity-relatedd morbidity which has imposed a
heavy burden on health care systems and lowered the quality of
life of obese people. One of the greatest public health
challenges in the first half of the 21st century is preventing the
epidemic of obesity. With increased obesity prevalence of
metabolic disease increased. The need therefore to prevent and
treat obesity becomes obvious to reduce its incidence and
costly associated metabolic disease. Obesity can be genetic,
metabolic, behavioral and environmental.. Obesity can
ca be
hereditary. Government statistics also show that children are
more likely to have a weight problem if one parent is
overweight, and this risk is increased if both parents are
overweight or obese. The consequences of industrialization and
urbanization, which lead to decrease in the physical activity,
*Corresponding author: Manju Jyoti Chaudhary,
Department of Physiology, M L N Medical College, Allahabad, UP,
India.

together with substantial dietary changes and overall pattern of
the lifestyle, promote
te weight gain. Many of the diseases like
polycystic ovary disease and thyroid disease are also
responsible for weight gain. Some medicines such as
antidepressants, corticosteroids and oral contraceptives can also
cause weight gain. Obesity possesses the sserious risk for the
development of the following: High blood pressure & stroke,
breast cancer (after menopause), womb, kidney and colon
cancer and diabetes. Coronary heart disease is twice as
common in obese men under the age of 45. Osteoarthritis is
more painful and less easily treatable if the person is obese.
Severe obesity may cause reproductive problems, metabolic
syndromes, obesity hypoventilation syndrome and Obstructive
sleep apnea (George and Bray, 1998).
Many studies have been done on many parameters in relation to
obesity. Many of the studies have been done in obese
individuals suffering from diseases like Diabetes, Hypertension
etc. So, there is a need to do such types of studies on obese for
normal individuals to assess the hidden or pote
potential cases in the
society. Taken together, in view of the lacuna of the previous
studies, the present study was designed to observe and
understand the effect of obesity on the cardiovascular
physiological parameters in young adult females.
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MATERIALS AND METHODS
The study was conducted in the Department of Physiology at
Moti Lal Nehru Medical Collage, Allahabad (UP) between
years 2010 to 2011. 60 controls and 60 study groups were
included in the study after applying inclusion and exclusion
criteria. The study was approved by the Institutional human
ethics committee (IHEC).

and Helke Hamburg balance. For this, the subjects were lightly
clothed but without shoes. Standing height was measured to the
nearest 0.5 cm. The subject stood against a standard meter
scale, ears and the infra-orbital margins lay in one horizontal
plane. Body weight was recorded in kilograms on an empty
bladder and before lunch on a standardized weighing scale. The
weight measurement was recorded to the nearest 0.1 kg.
Measurement of body circumferences

INCLUSION CRITERIA
Control Group:
 Normal young healthy females having age group of 18-25
yrs
 Having BMI between 18.5 and 25.0.
 All subjects were taken from either social class 2 or 3.
Study Group:
 Obese young females having age group of 18-25 yrs
 Having BMI more than 30.0.
 All subjects were taken from either social class 2 or 3.
EXCLUSION CRITERIA
The following types of individuals were not included in the
study:
 Non compliant subjects
 Subjects who have ever been smoker
 Subjects with history suggestive of disorders of following
systems:1. Respiratory disease
2. Cardiovascular disease
3. Hepatobiliary disease
4. Endocrinal e.g. Thyroid, diabetes mellitus etc
 Family history of significant medical disorder with
reference to :1. Diabetes mellitus
2. Hypertension
3. Ischemic heart disease
4. Obstructive and restrictive lung disease
 Any history of long term treatment or drug intake
 History of Menstrual disorder
 History of Hirsutism
 History of Galactorrhea (milk secretion from breast)

The body circumferences were taken by the measuring tape
over a light gown or loose clothing. The measurements were
recorded to the nearest 0.5 cm. Following body circumferences
were taken:Waist circumference:
Waist circumference measurement was done with minimal,
adequate clothing (light cloths) with feet 25–30 cm apart and
weight equally balanced with a tailor’s measuring tape in a
plane perpendicular to the long body axis at the level of
umbilicus between the inferior margin of the last rib and the
crest of the ilium without compression of the skin with nearest
to 0.5 cm (WC >/=90 cm in men and >/=80 cm in women)
were defined as abdominal obesity using WHO Asia Pacific
prospective guidelines.
Hip circumference:
Hip circumference measurement was done with minimal,
adequate clothing (light cloths) across the greater trochanter
with legs and feet together by a measuring tape without
compressing the skin fold at the maximum extension of
buttocks.
After taking body circumference and height and body weight,
the following parameters were calculated:1. Waist hip ratio: It is the measure of central pattern of fat
distribution.
WHR= waist circumference/hip circumference
2. Body mass index (Quetelet’s index): - BMI= Weight (kg)/
Height (m2)
The subjects are divided into control and study groups (BMI
18.5-25kg/m2 and >30kg/m2 respectively) according to WHO’s
recently classified

EVALUATION

Measurement of cardiovascular parameters

Informed written consent was taken from all the subjects.
Detailed history including age, name, sex, relevant past history
was taken. Attention was also given to any variable which may
affect. After detailed history, the following parameters: height,
weight and body circumference were measured for the
calculation of BMI of all subjects.

Heart rate (PULSE)

Measurement of Height and Weight

Measurement of the blood pressure

Height and Weight of the subjects were measured using a
standardized height and weight machine known as Seca-Vogel

A mercury sphygmomanometer was used for recording the
blood pressure. The subject was made to sit comfortably for

The arterial pulse can be examined at many sites in the body
where an artery is felt against a bone e.g. radial pulse at the
wrist, brachial pulse at the elbow, carotid pulse at the neck etc.
In our study, we calculated pulse rate by observing the radial
pulse at the wrist.
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5minutes. She was also not allowed to drink coffee or tea 30
minutes prior to the recording of BP.
Electrocardiographic Recording
An electrocardiogram (EKG or ECG) is a test which measures
cardiac activity and provides a snapshot look at the electrical
activity of the heart. EKGs are obtained by placing electrodes
and leads on a subject's chest, which send electrical signals to
the EKG machine. The electrocardiographic recording was
done using Vega 3 channel ECG machine. Before recording
leads, ECG machine was tested and adjusted as 1 mV should be
equal to 10 small square or 1 cm. The speed of ECG paper was
25 mm/sec. The EKG was recorded in lying posture. A resting
ECG was recorded after duly assuring them the noninvasive
nature of the procedure and by demonstrating on volunteer to
allay any apprehension.
In ECG recording, PR interval & QTc interval were measured
by automated method.

,

Where QTc is the QT interval corrected for heart rate, and RR
is the interval from the onset of one QRS complex to the onset
of the next QRS complex, measured in seconds.
Statistics: Data obtained was analysed by 'z' test and
represented as mean+_SD, p<0.05 was considered as
significant.

RESULTS
The present study was conducted to study the effect of obesity
on cardiovascular physiological parameters in young adult
females. In the control group of 60 subjects, the mean age was
21.42 ± 2.22 years. In study group of 60 subjects, the mean age
was 21.5 ± 2.18 years. There was insignificant difference in
both the groups (P>0.05). In the control group, the mean height
was 157.58 ± 5.77 cm. In study group, the mean height was
157.47 ± 5.49 cm. There was insignificant difference in both
the groups (P>0.05). In the control group, the mean weight was
51.88 ± 5.33 kg. In study group, the mean weight was 79.97 ±
5.23 kg (Table 1). The increase in the obese group was highly
significant (P<0.001). In the control group, the mean body
mass index (BMI) was 20.88 ± 1.34. In study group, the mean
B.M.I. was 32.27 ± 1.51. The increase in the obese group was
highly significant (P<0.001). In the control group, the mean
waist hip ratio (WHR) was 0.81 ± 0 .03. In study group, the
mean WHR was 0.85 ± 0.04. The increase in the obese group
was highly significant (P<0.001). In the control group, the
mean socioeconomic status was 2.18±0.39. In study group, the
mean socioeconomic status was 2.1 ± 0.30.The difference
between both the groups was insignificant (P>0.05). Results
are shown in Table 1.

Heart rate
In the control group of subjects, the mean heart rate was 75.2 ±
4.23 beats per min. In the study group of subjects, the mean
heart rate was 75.6 ± 4.41 beats per min. The increase in the
heart rate in the obese group was insignificant (p>0.05).
Results are shown in Table 1.
Table 1. Showing mean of different parameters in control and
study group with their standard deviation and significance
Parameters
Age (yrs)
Height (cms)
Wt.(kgs)
BMI (kg/m2)
S/E Status
WHR

Control Group
(Mean ± SD)
21.42 ± 2.22
157.5 ± 5.77
51.88 ± 5.33
20.88 ±1.34
2.18 ± 0.39
0.81 ± 0 .03

Study Group
(Mean ± SD)
21.5 ± 2.18
157.47 ± 5.49
79.97 ± 5.23
32.27 ± 1.51
2.1 ± 0.30
0.85 ± 0.04

Significance
P>0.05
P>0.05
P<0.001
P<0.001
P>0.05
P<0.001

Blood pressure
In the control group of subjects, the mean systolic blood
pressure (SBP) was 112.97 ± 5.23 mmHg. In the study group of
subjects, the mean SBP was 117.82 ± 6.22 mmHg. The
increase in the SBP in the obese group was found to be highly
significant (P<0.001).
In the control group of subjects, the mean diastolic blood
pressure (DBP) was 75.13 ± 5.35 mmHg. In the study group of
subjects, the mean DBP was 75.78 ± 4.75 mmHg. The increase
in the DBP in the obese group was found to be insignificant
(P>0.05). Results are shown in Table 2.
Table 2. Showing mean of cardiovascular Parmeters in both
groups with their standard deviation and significance
Parameters
Heart Rate (beats/min)
SBP (mmHg)
DBP (mmHg)

Control Group
(Mean ± SD)
75.2 ± 4.23
112.9 ± 5.23
75.1 ± 5.35

Study Group
(Mean ± SD)
75.6 ± 4.41
117.8 ± 6.22
75.7 ± 4.75

Significance
p>0.05
p<0.001
p>0.05

Electrocardiogram
In the control group of subjects, the mean PR interval was
139.58 ± 11.73 msec and the mean QTc interval was 396.23 ±
33.12 msec. In the study group of subjects, the mean PR
interval was 150.1 ± 18.79 msec and the mean QTc interval
was 413.75 ± 26.83 msec. Thus, there was a highly significant
increase in PR interval and QTc interval in the study group as
compared to control group (P<0.001). Results are shown in
Table 3.
Table 3. Showing mean PR interval and QTc interval in both
groups with their standard deviation and significance
Parameters
PR Interval (msec)
QTc Interval (msec)

Control Group
(Mean ± SD)
139.58 ±11.73
396.23 ± 33.12

Study Group
(Mean ± SD)
150.1 ± 18.79
413.75 ± 26.83

Significance
p<0.001
p<0.05

Cardiovascular parameters:

DISCUSSION
The various cardiovascular parameters which were recorded
are shown in following Tables (2).

Obesity today has become a pandemic and is affecting almost
all subsections of human population globally, particularly in
developing countries like India. The age-adjusted prevalence
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of obesity was found to be 30.5% in 1999-2000 compared
with 22.9% in accordance with NHANES III (1988-1994;
P< 0.001).

Fig. 5. S/E Status distribution in control and study group

Fig.1. Age distribution in control and study group

Fig. 6. WHR distribution in control and study group

Fig. 2. Height distribution in control and study group

Fig.7. Heart Rate distribution in control and study group

Fig. 3. Weight distribution in control and study group

Fig. 4. BMI distribution in control and study group

Fig. 8. Blood pressure (SBP/DBP) distribution in control and study group
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The mean waist hip ratio of both the groups was also compared
because obesity occur due to excessive deposition of fat and
relatively more increase in waist circumference than the hip
circumference. In study group, the mean WHR was 0.85 ± 0.04
as compared to 0.81 ± 0 .03 of the control group. The values of
weight, B.M.I. and waist hip ratio were significantly (p<0.001)
higher for study group because of obesity.

Fig. 9. Distribution of PR interval in control and study group

Fig. 10. Distribution of QTc interval in control and study group

This has led to an increase in obesity-related morbidity which
has imposed a heavy burden on health care systems and
lowered the quality of life of obese people. One of the greatest
public health challenges in the first half of the 21st century is
preventing the epidemic of obesity. It affects the different
systems of our body like cardiovascular system, reproductive
system, hormones, skeletal system etc. It has been found as a
significant causative factor for various cancers.
In the study, the 120 subjects were divided into two groups
after applying inclusion & exclusion criteria: control group of
60 non-obese adult female and study group of 60 obese
females.
Physical characteristics (age, height, weight) of all the subjects
were taken & then age, height of both the groups was properly
matched because these characteristics can affect the
cardiovascular physiological parameters. The mean of both the
groups are: Control group: - The control group consists of 60
comparable non-obese adult female medical students. In this
group, the mean body mass index (B.M.I.) was 20.88 ± 1.34.
The mean age was 21.42 ± 2.22 year. The mean height was
157.58 ± 5.77 cm & the mean weight was 51.88 ± 5.33 kg.
Study group: - The study group consists of 60 obese adult
female medical students. In the study group, the mean B.M.I.
was 32.27 ± 1.51. The mean age was 21.5 ± 2.18 years & the
mean height was 157.47 ± 5.49 cm. The mean weight was
79.97 ± 5.23 kg.

The cardiovascular parameters studied were Heart Rate, Blood
Pressure, Electrocardiogram mainly PR & QTc interval. The
present study showed that the mean heart rate in the study
group of subjects was 75.6 ± 4.41 beats per min as compared to
75.2 ± 4.23 beats per min observed in the control group. The
increase in the heart rate in the obese group was insignificant
(p>0.05). According to Reisin et al. (1981), heart rate, mean
rate of left ventricular ejection and regional hemodynamics are
not significantly influenced by obesity, although total
peripheral vascular resistance is slightly less in obese than in
lean subjects, presumably on the basis of the greater cardiac
output. Various earlier studies like those of, Zavorsky (2009)
and Ofuya et al. (2005) have also shown the increase in the
heart rate in obese individual but most of the studies found that
the significant increase in the heart rate occurs only when there
is morbid obesity.
In our study, the mean systolic blood pressure (SBP) in case of
control group was 112.9 mmHg while that of obese group was
117.8 mmHg. This increase of systolic blood pressure in obese
female was found to be significantly higher (p<0.001) as
compared to the control group. This finding is supported by
some of the previous studies as well. The increase in diastolic
blood pressure was not statistically significant (P>0.05).
Although the exact mechanism of increased blood pressure in
obese individuals is not known. It is believed that increased
blood pressure in obese individuals is due to the extra amount
of fatty tissues in the obese subjects. To supply oxygen to this
extra fatty tissue, the heart must pump additional blood than
compared to non-obese subjects. These two factors i.e.
increased blood volume and stroke volume in obese subjects
lead to increased workload on the heart which further leads to
increased heart rate and blood pressure (Alexander et al., 1959;
Whyte 1965). According to Haynes and Morgan et al. (1998),
Obesity is associated with increased activity of sympathetic
nervous system.
The increased waist-hip ratio of obese females in our study also
indicates towards their upper body obesity. This increased
waist-hip ratio of obese females in our study may be also a
cause for the significantly increased systolic blood pressure in
the study group females. Penedope (1971), in his study
attributed upper body obesity as a cause of raised blood
pressure. Studies which show the increase in systolic blood
pressure due to overweight or obesity are those of Alexander
et al. (1959), Whyte (1965), Reeder et al. (1997), and Chen
et al. (1998). On the other hand studies which show just
hypertension with increase in B.M.I. above normal are those of
Brown et al. (2000), Rexrode et al. (1996). We found that the
mean PR interval in obese females was 150.1ms as compared
to 139.58 ms in control group females i.e. highly significant
(p<0.001). Our study also exhibit that mean QTc interval of
obese group females (413.7ms) was significantly higher than of
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the control group females (396.2 ms) with p<0.001. These
findings are in agreed with the earlier studies of Frank et al.
(1986) who found the increase in QTc interval along with the
increased PR interval in obese individuals. This difference in
ECG findings is also supported by the previous studies of
Koehler et al. (1989), Lalani et al. (2000), Esposito et al.
(2002), Park et al. (2005) and Seyfeli et al. (2006).
The increased PR and QTc interval in our study can be
explained by the slowed conduction in the cardiac muscle due
to increased amount of fatty tissue in the cardiac musculature.
According to Frank et al. (1986) as body weight increases,
cardiac conduction of impulse is slowed and their QRS vector
shifts towards the left. The increased waist-hip ratio of obese
females in our study also indicates towards their upper body
obesity. This increased waist-hip ratio of obese females in our
study may be one of the causes for significantly increased QTc
interval. According to Park and Swan et al. (1997), upper body
obesity has longest QTc interval as compared to lower body
obesity and non-obese even at same level of body fat in
moderately obese woman.
There are, however several studies which show the
retrospective aspect of the above findings. They show that in
overweight and obese individuals, the QTc interval decrease
when they lose weight. The studies which support this are those
of Carella et al. (1996), Pietrobelli et al. (1997), Pidilich et al
(1997) and Grazia Corbi et al. (2002).
Thus, we conclude that cardio-vascular physiological
parameters of the obese adult females are compromised when
compared to the non-obese adult females. Therefore obese
young females may be more prone to develop many disorders
particularly cardiovascular diseases.

REFERENCES
Alexander A.K., Kamel H.A., Cole V.W. Circulatory dynamics
in extreme obesity. Circulation. 1959; 20; 622.
Alpert MA, Terry BE, Cohen MV, Fan TM, Painter JA,
Massey CV: The electro-cardiogram in morbid obesity; Am
J Cardiol., 2000; 1; 85 (7): 908-10, A10.
Atul P. Lalani, Balavenkatesh Kanna, Joseph John, Kevin
J. Ferrick, Michael S. Huber and Lawrence E. Shapiro :
Abnormal Signal-Averaged Electrocardiogram (SAECG)
in Obesity; Obes Res., 2000 Jan; 8(1): 20-8.
Benotti PN, Bistrain B, Benotti JR, Blackburn G, Forse RA :
Heart disease and hypertension in severe obesity: the
benefits of weight reduction; Am J Clin Nutr., 1992 Feb;
55 (2 Suppl): 586S-590S.
Boban Mathew, Lisa Francis, Attila Kayalar and Jesse Cone :
Obesity: Effects on Cardiovascular Disease and its
Diagnosis; J Am Board Fam Med., 2008 Nov-Dec;21(6):
562-8.
Bogers RP, Bemelmans WJ, Hoogenveen RT, et al.
Association of overweight with increased risk of coronary
heart disease partly independent of blood pressure and
cholesterol levels: Arch Intern Med., 2007 Sep 10;
167(16):1720-8.
Brown CD, Higgins M, Donato KA, Rohde FC, Garrison R,
Obarzanek E, Ernst ND, Horan M : Body mass index and

the prevalence of hypertension and dyslipidemia; Obes
Res., 2000 Dec; 8(9): 605-19.
Carella M J, Mantz SL, Rovner DR , Willis PW 3rd , Gossain
VV, Bouknight RR, Ferenchick GS : Obesity, adiposity,
and lengthening of the QT interval: improvement after
weight loss ; Int J Obes Relat Metab Disord., 1996 Oct;
20(10):938-42.
Chen Y, Rennie DC, Lockinger LA, Dosman JA : Association
between obesity and high blood pressure ; reporting bias
related to gender and age. Int J Obesity and Related Metab
Disorders. 1998 (Aug) 22 (8); 771-77.
Eistein I, Edelstein J, Sarma R, Sanmarco M, Selvester RH.:
The electrocardiogram in obesity; J Electrocardiol., 1982
15 (2); 115-18
Enas EA, Mehta J : Malignant coronary artery disease in
young Asian Indians thoughts on pathogenesis, prevention
and therapy. Clinical Cardiolo., 1995; 18: 131-35.
Esposito K, Nicoletti G, Marzano S, Gualdiero P, Carusone C,
Marfella R, Beneduce F, Giugliano D: Autonomic
dysfunction associates with prolongation of QT intervals
and blunted night BP in obese women with visceral
obesity; J Endocrinol Invest. 2002 Dec; 25(11):RC32-5.
Frank S, Colliver JA, Frank A. The electrocardiogram in
obesity statistical analysis of 1,029 patients. J American
College Cardio, 1986 (Feb) l 7 (2): 295-9.
Franz H. Messerli, Boris D. Nunez, and Hector O. Ventura,
David W. Snyder: Increased Ventricular Ectopy in
Cardiopathy of Obesity; Arch Intern Med., 1987;
147(10):1725-1728.
George A., Bray. Harrison's principles of internal medicine
14th Eds, 1998; 454; 2; 250-56.
Grazia Maria Corbi, Scipione Carbone, Patrizia Ziccardi, et al.
FFAs and QT Intervals in Obese Women with Visceral
Adiposity: Effects of Sustained Weight Loss Over 1 Year ;
J Clin Endocrinol Metab., 2002 May; 87(5):2080-2083.
Haynes WG, Morgan DA, Walsh SA, Sivitz WI, Mark AL. :
Cardiovascular consequences of obesity. Clin Exptl
Pharmacol Physiol., 1998, 25 (1): 65-9
Hubert HB, Feinleib M, PM McNamara and WP Castelli:
obesity as an independent risk factor for cardiovascular
disease; a 26 year follow up of participants in framingham
heart study; Circulation, 1983; Vol 67: 968-77.
James W.P.T. 1983. Energy Requirements and obesity ; The
Lancet 11 386-389.
Johann Pidlich, Franz Pfeffel, Karl Zwiauer, Barbara
Schneider and Herwig Schmidinger: The effect of weight
reduction on the surface electrocardiogram: A prospective
trial in obese children and adolescents; Int J Obes Relat
Metab Disord., 1997, Vol. 21, 11; 1018-1023.
Kim Garrett, Kathy Lauer, Beth-Anne Christopher Review:
Progress in Cardiovascular Nursing; The Effects of Obesity
on the Cardiopulmonary System: Impl Critical Care
Nursing, 2004; 19 (4); 155–161,.
Lavie CJ, Milani RV: Effects of cardiac rehabilitation, exercise
training, and weight reduction on exercise capacity,
coronary risk factors, behavioral characteristics, and quality
of life in obese coronary patients; Am J Cardiol., 1997 Feb
15; 79(4):397-401.
Leslee J. Shaw, Raffaelle Bugiardini and C. Noel Bairey Merz
W: Women and Ischemic Heart Disease: evolving

19107

International Journal of Current Research, Vol. 7, Issue, 08, pp.19101-19107, August, 2015

knowledge. J Am College Cardiol., 2009 54 (17):15611575.
Linda R. Peterson, Alan D. Waggoner, Kenneth B.
Schechtman, Timothy Meyer, Robert J. Gropler, Benico
Barzilai, Víctor G. Dávila-Román: Alterations in left
ventricular structure and function in young healthy obese
women; J Am College Cardiol., 2004 Apr 21; 43(8):1399404.
Manson JE, Colditz GA, Stampfer MJ, Willett WC, Rosner B,
Monson RR, Speizer FE, Hennekens CH : A prospective
study of obesity and risk of coronary heart disease in
women; N Engl J Med., 1990 Mar 29;322(13):882-9.
Martin A., Boyd E. Terry, Charles R. Hamm, T. Michael Fan,
Michael V. Cohen, Clara V. Massey and Jack A. Painter:
Effect of Weight Loss on the ECG of Normotensive
Morbidly Obese Patients ; Chest. 2001 Feb; 119(2):507-10.
Neilsen S., Jensen MD: Obesity and cardiovascular disease: is
body structure a factor? Current opinion. In Lipidology. 8
(4): 200-4, 1997 Aug.
Ofuya, Z.M., A.A. Georgewill and G.O. Agu: A study of
cardiovascular and respiratory parameters in obese and
non-obese subjects resident in port hercourt, African J
Applied Zoology and Environ Biol., 2005 Vol 7,11-15.
Park J J, Swan PD.: Effect of obesity and regional adiposity on
the QTc interval in women; Int J Obes Relat Metab
Disord., 1997 Dec; 21(12):1104-10.
Park JW, Jang JU, Kim CS, Kim MC, Jeong TH: Relationship
between Abdominal Obesity and Electrocardiographic
QTc Interval Prolongation: J Korean Acad Fam Med.,
26(10):604-608 Oct 2005.
Penedope S.P. Teenage obesity Problems; Canadian J Applied
Space Sci., 1971: 3: 9-15.
Pietrobelli A,Rothacker D,Gallagher D, Heymsfield SB :
Electrocardiographic QTC interval: short-term weight loss
effects; Int J Obes Relat Metab Disord., 1997 Feb;
21(2):110-4.

Reeder BA, Senthilselvan A, Després JP, Angel A, Liu
L, Wang H, Rabkin SW: The association of cardiovascular
disease risk factors with abdominal obesity in Canada.
Canadian heart health surveys research Group. CMAJ, 157
Suppl 1: 539-45, 1997 Jul 1.
Reisin E, Frolich E.D.: Obesity, cardiovascular and respiratory
pathophysiological alterations. Arch Intern Med., 1981,
March 14 (4) 431-4.
Rexrode KM, Manson JE, Hennekens CH: Obesity and
cardiovascular disease. Current Opinion Cardiol., 11 (5):
490-5, 1996 Sept.
Rezende FA, Rosado LE, Ribeiro Rde C, Vidigal Fde C,
Vasques AC, Bonard IS, de Carvalho CR: Body mass
index and waist circumference: association with
cardiovascular risk factors. Arq Bras Cardiol., 2006 Dec;
87(6):728-34.
Robinson S.C., Brucer M. and Mars J, 1940: Hypertension
and obesity. A statistical and clinical study of 10,883
individuals, J. Lab Clin Med., 25, 807.
Seyfeli E, Duru M, Kuvandik G, Kaya H, Yalcin F: The effect
of obesity on P-wave dispersion and QT dispersion in
women; Int J Obes (Lond). 2006 Jun; 30(6):957-61.
Van Itallic TB: Health implications of overweight and obesity
in the united states. Annals of Internal Medicine,
1985;103:983-8.
W.H.O. obesity preventing and managing the global epidemic,
Geneva. June 3-5, 1997.
WHO Asia Pacific prospective: Redefining obesity and its
treatment. International association for the study on
obesity: Health communication Pvt. Ltd., Australia: 2000:
17–19.
Whyte H.M. Review: Behind the adipose curtain : Studies in
Australia and new guinea relating to obesity and coronary
heart disease; The American Journal of Cardiology;
Volume 15, Issue 1, Jan 1965, Pages 66-80.
Zavorsky G.S. Review: Cardiopulmonary aspects of obesity in
women; Obstet Gynecol Clin North Am., 2009 Jun;
36(2):267-84.

*******

