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Obesity:
Is it a CV Problem?

Table 1

Ventricular structure and function in
obesity-increased wall thickness

• Greater left ventricle (LV) mass

• Increased end-diastolic diameter or volume

• Increased LV end-diastolic pressure

• Diastolic dysfunction

• Ventricular remodelling

• Increased stroke volume

• Altered myocardial tissue characteristics
(i.e., reductions in LV tissue Doppler
velocities and/or strain)

• Usually no change in ejection fraction
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Traditionally, obesity has not been consid-
ered to be a cardiovascular problem (CV),

but growing evidence suggests that it is. The
relationship between obesity and cardiovascu-
lar disease spans several areas.

Ventricular structure and function

Obesity is associated with alterations in ven-
tricular structure and function (Table 1).1 The
abnormalities are more evident in the left ven-
tricle but also occur, to a lesser extent, in the
right ventricle. Obesity is associated with
increased wall thickness and greater ventricular
mass, suggesting that obesity produces cardiac
hypertrophy. Increased stroke volume is con-
sistent with the need for a greater cardiac out-
put to supply the metabolic needs of a larger
body mass. Ventricular end-diastolic diameter
or volume and end-diastolic pressure is also
increased, perhaps reflecting increased
intravascular volume or increased volume load-
ing conditions of the heart. There is evidence of
altered myocardial tissue characteristics as they
are assessed by reductions in myocardial tissue
Doppler velocities and/or strain.

These changes in ventricular muscle charac-
teristics and thickness produce ventricular
remodelling and importantly, diastolic dysfunc-
tion. Diastolic dysfunction can produce heart
failure symptomatology in the presence of pre-
served or normal left ventricular systolic func-
tion. In contrast, systolic function, as reflected
by ejection fraction, is usually normal.
However, marked obesity can sometimes be
associated with systolic heart failure.

CAD events and mortality

Obesity is associated with an increased risk of
coronary artery disease (CAD) events and mor-
tality from CAD. The relationship is most evi-
dent in younger individuals but is not evident
for many years.2 Standardizing body weight by
height using BMI (weight divided by height
squared) has been used in many cohort studies.
Using BMI, the severity of obesity can be clas-
sified into different levels (Table 2).

The majority of studies have shown that the
highest BMI is associated with the greatest
likelihood of developing CAD.3 By way of
example, a women who is extremely obese is
over two and a half times more likely to die
from CAD than a woman of normal weight.4
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Patients presenting with acute coronary
syndromes (ACS) (i.e., unstable angina or MI)
are more overweight than persons with stable
CAD. BMI had a significant independent
association with ACS5 after adjusting for
other risk factors, such as:
• age,
• gender,
• BP,
• lipid levels,
• insulin resistance,
• leptin,
• fibrinogen,
• C-reactive protein,
• CAD severity on angiography,
• smoking status and
• a history of MI or hypertension.
Patients withACS were 1.5 fold more likely to
be overweight.5

BMI only standardizes body weight by
height and does not indicate the amount of
visceral obesity. Visceral obesity, even within
the same levels of BMI, identify individuals
with a greater CAD risk.A simple clinical indi-
cator of visceral obesity is the measurement of
abdominal circumference at the level of the
umbilicus or waist circumference. Studies have

repeatedly shown that after considering BMI, the
greater the waist circumference, the greater the
CV mortality. Indeed, for patients presenting
to hospital with acute MI, waist circumference
appears to be more strongly associated with
MI than BMI.6

The cause of acute coronary syndromes in
obesity may be due to obesity-induced
changes in endothelial function (endothelial
dysfunction) or blood coagulation leading to
impairment on coronary blood flow.

Obesity is associated with an increase in
circulating factors, such as fibrinogen, factor
VII and factor VIII that can activate the coag-
ulation cascade.7 Adipose tissue synthesizes
and secretes plasminogen activator inhibitor-1
(PAI-1) which is the primary inhibitor of tissue-
type plasminogen activator (tPA), limiting the
conversion of plasminogen into plasmin. PAI-
1 inhibits the degradation of fibrin clots, con-
tributing to an increased atherothrombotic risk
(PAI-1 can be reduced by weight loss).

Von Willebrand factor, synthesized by
endothelial cells, can be increased in obesity
reflecting endothelial activation and develop-
ment of atherosclerosis. Enhanced secretion
of factors from adipose tissue, such as
adipokines, also influence the development of
CV disease.

Heart failure

Obesity is associated with an increased risk of
heart failure. After adjusting for known coro-
nary risk factors, the relative risk of developing
heart failure is directly proportional to the degree
of obesity. In a study byKenchaiah, et al,8 the risk
of heart failure increased over 14 years of follow-
up by 5% to 7% for each increment of BMI. This
clinical data is supported by experimentalmodels
of obesity (in mice) that show an association of
obesity with the development of heart failure.9

However, once heart disease develops, being
lean has no advantage and may be a marker for
more severe CV disease.

Obesity and CV disease

Table 2

Obesity classification by BMI

Obesity Class BMI (kg/m2)

Normal weight 18.5 to 24.9

Overweight 25.0 to 29.9

Obesity I 30.0 to 34.9

Obesity II 35.0 to 39.9

Extreme obesity (III) ≥ 40.0
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PAD
Obesity is associated with an increased risk of
peripheral artery disease (PAD) and an acceler-
ated decline in vascular function.

Obesity, especially abdominal fat, is associat-
ed with peripheral arterial occlusive disease,
independently of concurrent CV risk factors.10

After controlling for smoking, diabetes, hyper-
tension, HDL-C and triglycerides, increased
waist-to-hip ratio was independently associated
with PAD, with obese individuals being 1.7
times more likely to have PAD.10 In addition,
obesity is associated with a greater decline in
vascular function in persons with PAD.11

Risk of stroke

Obesity is associated with an increased risk of
stroke. The relationship is not as strong as it is
for coronary heart disease. However, truncal fat,
as measured by skin fold thickness, showed a
much stronger relationship between obesity and
stroke.12 Middle-aged men had a greater likeli-
hood (1.5 times) of stroke if they were in the
upper quartile compared to the lower quartile of
truncal obesity.12

In summary, by appreciating that obesity is a
CV disease problem, physicians can educate
and motivate their patients about the need for
weight loss and consider whether their patients
need more intensive intervention strategies for
weight reduction.

Take-home message
1. Obesity alters cardiac ventricular structure

and function

2. Obesity is associated with an increased risk of: 
• Coronary artery disease (CAD) events:

-  Acute coronary syndromes 
-  Sudden cardiac death

• Stroke

3. The greater the degree of obesity (BMI
[weight/height2] and especially visceral
adiposity [waist circumference]) the greater
the probability of CAD

4. Obesity is associated with the probability of
developing heart failure

5. Obesity is associated with an increased risk
of peripheral artery disease and an
accelerated decline in peripheral arterial
function

6. Appreciating that obesity is a cardiovascular
disease problem, physicians can educate
and motivate their patients about the need
for weight loss
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