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Editorial

Obesity is an epidemic in the United States, and affects around one-
third of the population in the United States. Diagnosis of obesity is
generally based on body mass index (BMI), which estimates total body
fat content. BMI is calculated by dividing body weight (in kilograms)
over body surface area (in meters squared). Based on the standards
established by the National Heart, Lung, and Blood Institute, normal
weight is defined as BMI of 18.5 to 24.9 kg/m?. Patients with BMI of 25
to 29.9 kg/m? are considered to be overweight, while those with BMI
greater than 30 are classified as being obese. The obese category is
further divided into 3 categories: grade 1 (BMI 30 to 34.9 kg/m?),
grade 2 (BMI 35 to 39.9 kg/m?), and grade 3 (BMI of 40 or higher) [1].
However, the association between obesity and cardiovascular (CV)
disease is not clearly established, and being underweight may even
increase the risk of heart disease.

The association between overweight and risks of CV disease or
death was investigated in several studies. A cohort study of 504
overweight children in Stockholm, Sweden investigated the association
of being overweight in adulthood and morbidity or mortality. Children
were recruited from 1921 to 1947, and were between the ages of 2
months to 16 years. The investigators recorded weight for 40 years with
10-year interval follow-ups (most recent follow-up conducted between
the years 1980 to 1983). Participants reported comorbidities, including
CV disease and diabetes. Overall, average age of death was 41.3 years,
and CV disease (43.6%) was the most common cause of death. There
was no significant difference between the BMI of the deceased and
alive group at various age groups, except the BMIs during puberty and
at age 25 were significantly higher in the deceased group (p<0.05).
Patients with reported CV disease had higher BMI throughout most of
their lifetime compared to those who did not report CV disease (p <
0.01). Patients who reported diabetes had a significant increase in BMI
between post puberty and 25 years of age (BMI increased from 25.8 to
30.7 kg/m?), and weighed more throughout most of their adult life (p <
0.001) [2]. A systematic review and meta-analysis investigated the
correlation between all-cause mortality and obesity. The investigators
concluded that obesity (BMI>35) with was associated with higher all-
cause mortality (HR: 1.29; 95% CI: 1.18-1.41). However, grade 1
obesity group had comparable all-cause mortality rates (HR: 0.95; 95%
CI: 0.88-1.01), while overweight patients had significantly lower risks
of all-cause mortality (HR: 0.94; 95% CI: 0.91-0.96) compared to the
normal weight group [3]. Another study combined data from 5
registries to investigate impact of obesity on mortality in patients with
elevated risk for heart failure (HF) or myocardial infarction (MI). A
total of 21,570 patients with MI or HF were included. In a
multivariable analysis, association between BMI and mortality was
found to be a U-shaped curve. Risks of death were lower in the pre-
obese group (HR: 0.91; 95% CI: 0.87-0.96). Underweight and obese
grade 2 patients had increased mortality risk compared to normal

weight patients (underweight HR: 1.46; 95% CI: 1.32-1.60; obese HR:
1.15;95% CI: 1.03-1.3) [4].

According to the British Regional Heart Study, which recruited 7735
men from 24 towns in Great Britain, increasing BMI was associated
with increasing risks of heart disease. All-cause mortality was lowest
between BMI of 22 to 27.9 kg/m?. Mortality was significantly higher
for BMI of less than 20, or 30 and above. Risks of CV death were
significantly higher for patients with BMI of 24 or higher, except for
the group with BMI of 26. Risk of developing heart disease was also
significant at BMI of 24 and above, but risk of stroke was not
associated with any level of BMI [5]. A meta-analysis of 3 historical
cohort studies assessed the association of childhood BMI with the risk
of adult CV disease and stroke. BMI and mortality data of children
were obtained from the National Health Service Central Registry. No
association was found between early life BMI and risk of death from
CV disease or stroke (p=0.12 and 0.4, respectively) [6]. A post hoc
analysis of the I-PRESERVE trial attempted to identify a correlation
between BMI and CV death in patients with HF with preserved
ejection fraction. Primary endpoint was a composite of death from any
cause or hospitalization due to CV events. Patients were divided into 5
categories based on their BMI: underweight <23.5 kg/m?, normal
weight 23.5-26.4 kg/m?, overweight 26.5-30.9 kg/m?, mild obesity
31.0-34.9 kg/m?, and severe obesity >35.0 kg/m?. Patients in the
overweight category had the lowest rate of primary endpoint (33.1%),
while the underweight group had the highest rate (49.1%). Patients in
the underweight and normal weight groups had significantly higher
rate of primary endpoint when compared to the overweight group
(underweight vs. overweight: HR: 1.18; 95% CI: 1.03 to 1.36, p=0.019;
normal weight vs. overweight: HR: 1.65; 95% CI: 1.38 to 1.97,
p<0.001). After adjusting for 21 clinical variables (i.e. heart rate,
ejection fraction, etc.), the rate of primary endpoint was significantly
higher in the underweight (HR: 1.27; 95% CI: 1.04 to 1.56, p=0.019)
and severely obese groups (HR: 1.27; 95% CI: 1.06 to 1.52, p=0.011).
Increases in BMI were associated with lower unadjusted rates of
sudden death and non-CV death [7].

Association between overweight and risks of developing HF was
investigated in 5881 patients, who were enrolled in the Framingham
Heart Study. Primary endpoint was the first episode of HE After
adjusting for risk factors such as age, smoking, alcohol usage,
overweight and obese patients had significant increase in incidence of
HF compared to the normal weight group (overweight vs. normal: HR:
1.34; 95% CI: 1.08-1.67; p<0.007; obese vs. normal: HR: 2.04; 95% CI:
1.59-2.63; p<0.001). When investigating individual gender group, no
significance was found between normal weight and overweight male
patients (HR: 1.2; 95% CI: 0.87-1.64; p=0.27) [8].

According to the studies evaluated, association between BMI and
CV disease or CV mortality is controversial. Most of studies are
retrospective, and may not have accounted for risks factors, such as
family history, lifestyle, and comorbidities, that may have contributed
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to the CV diseases. Additionally, for many studies, CV events were
reported by patients on a voluntary basis, so severity and reliability of
those events are uncertain. Interestingly, in the Post-hoc analysis of the
I-PRESERVE trial, underweight patients had higher rates of CV events
compared to the normal weight patients. Overall, maintaining a
healthy lifestyle, while controlling CV risk factors, such as
hypertension and diabetes, are essential in minimizing risks of CV
events. Future studies should focus on identifying the optimal BMI
range that is associated with the lowest risks for CV diseases.
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