OBESITY AND CARDIOVASCULAR DISEASES IN A HIGH-RISK POPULATION:

EVIDENCE-BASED APPROACH TO CHD RISK REDUCTION

Background: Obesity is becoming a worldwide
public health problem and it is expected to
worsen as its prevalence is increasing in
children and adolescents. This report exam-
ined the distribution of major cardiovascular
disease (CVD) risk factors and the effect of life-
style changes on coronary heart disease (CHD)
risk prediction in a high risk obese African
Americans.

Methods: We examined the baseline distribu-
tion of CVD risk factors in 515 obese African
Americans, with mean BMI of 42.9 + 6.8 kg/m?,
and prospectively the effect of a 6-month low-
salt, low-fat diet and aerobic-exercise interven-
tion program on risk reduction.

Results: Prevalence of hypertension, dyslipi-
demia, and diabetes mellitus were 57%, 27%
and 24% respectively. Metabolic syndrome
was present in 36% and 39% met two features
of the syndrome. The 10-year risk prediction
for developing CHD ranged from 4% to 17%
for women and 6% to 29% for men. After
6 months of life-style changes, many of the risk
factors improved, and the CHD risk scores
decreased from 6% to 4% in the women and
16% to 13% in the men.

Conclusion: The high prevalence and increas-
ing incidence of obesity and associated car-
diovascular risk emphasizes the need to focus
on obesity reduction in this high risk popula-
tion. (Ethn Dis. 2015;25[2]:208-213)
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INTRODUCTION

Obesity is excess body weight or
excess body fat defined as body mass
index' (BMI) = 30 kg/m> In the
United States, it is estimated that
35.5% of adult men and 35.8% of
adult women are obese. The prevalence
is disproportionately high in African
Americans with age-adjusted rate of
49.5% compared to 39.1% in Hispanics
and 34.3% in Caucasians." Within the
African American population, the rates
are 38.8% in men and 58.6% in
women." In recent years, there has been
a rise in obesity-related cardiovascular
disease (CVD) morbidity and mortali-
ty>® and the increased prevalence of
obesity in adolescents” is not a sign of
hopeful future. Obesity has been linked
to major CVD risk factors including
hypertension, diabetes mellitus, and
dyslipidemia.”™"" A report by Fontaine
et al'® indicated marked reduction in
life expectancy due to obesity; the years-
of-life lost for the young adult obese
African American man was estimated to
be 20 years compared to 13 years for
obese Caucasians. Another study,13
which reported the impact of obesity
on health-related quality of life, noted
increased impairment with increasing
BML7'%15 A report by Randall et al'®
suggests that a threshold BMI for
maximal appearance of CVD risk
factors seems to be between 30 kg/m”
to 35 kg/mz, after adjusting for age and
sex. This finding implies preventive
measures need to be implemented
before reaching the threshold BMI.

Coexistence of obesity-related CVD
risk factors including hypertension, di-
abetes, and dyslipidemia is termed
metabolic syndrome (MetS),*11-19
Metabolic syndrome is a precursor for
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atherosclerosis, including premature
coronary artery disease, CV mortality
and affects about 25-35% of the US
adults. 720 Among African Americans,
MetS has been linked to increased
insulin levels (resistance), elevated blood
pressure (BP), dyslipidemia and endo-
thelial dysfunction.'”™" Cherqaoui et al*’
noted that, even in the so-called obese
but metabolically healthy, the state of
the phenotype appears to be only
transient. The findings in the study
suggest that gaining excess weight is
associated with CV risk that may
accumulate over time, even before
metabolic and cardiovascular signs be-
come apparent in routine tests.

Heart disease is the leading cause of
death in all Americans,?*?® however,
the CVD morbidity and mortality rate
is disproportionally high among African
Americans. From 2006 to 2010, the
age-adjusted prevalence of coronary
heart disease (CHD) declined from
6.4% to 5.8% for Whites, and 6.9%
to 6.1% for Hispanics. However,
among Blacks, the prevalence increased,
though marginally”® from 6.4% to
6.5%. It is believed that genetic,
environmental, and lifestyle factors,
may be responsible for the high preva-
lence of obesity, and access to healthcare
are the major contributors to the
negative outcomes seen in African
Americans.?4

Several studies support the prognos-
tic significance of 24-hour ambulatory
blood pressure, AMBP, monitoring.24_3 2
Although a nocturnal fall in BP (dip-
ping), is believed to be beneficial, African
Americans have been noted to have little
or no dipping.?**® Individuals with
a lack of a significant dipping in BP
have been linked to higher incidence of
cardiovascular complications and more
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The main purpose of this
study was to examine the effect
of low-salt, low-calorie-diet
and aerobic-exercise program
on obesity reduction, its
impact on major CVD risk
factors and CHD risk

prediction.

serious target organ damage than those
with a significant dipping.** > Tt would
be interesting to see how this phenom-
enon is affected by obesity reduction.

Pulse pressure (PP), a marker of
arterial stiffness, is another predictor of
CV conditions including carotid athero-
sclerosis,®>>* left ventricular mass,>
white matter lesions,>® and LVH.?
While an association between increased
BMI and elevated BP has been estab-
lished,>®*® limited data exist that ex-
amined the relationship between BMI
and PP. Randall et al*!' and Kwagyan et
al*? showed a stronger significant corre-
lation between PP and BMI than
between SBP and BMI. The foregoing
review highlights the negative impact of
excess body weight on cardiovascular
health in obese individuals.

The main purpose of this study was
to examine the effect of low-salt, low-
calorie diet and aerobic-exercise pro-
gram on obesity reduction, its impact
on major CVD risk factors and CHD
risk prediction.

METHODS

We studied 515 obese African Amer-
icans who were enrolled in a diet-exercise
program for weight reduction conducted
between August 1998 and October
2000. Details of the diet-exercise pro-
gram has been previously published.* In
summary, participants with known met-
abolic and hormonal diseases that cause

Table 1. Clinical and demographic characteristics of study participants, N=515

Age, years

Female

Body mass index, kg/m?
Dyslipidemia®
Hypertensionb

Diabetes mellitus®

46 = 13 [range:17-75]
437 (84.8)
42.8 + 8.7
139 (27.0)
293 (56.9)
124 (24.1)

Data are mean * SD or n (%)

¢ TC >200 mg/dL, or LDL >130 mg/dL, or on treatment.

> BP =140/90 mm Hg or on treatment.

¢ Fasting blood glucose > 125 mg/dL or on treatment.

obesity, and clinical conditions that
would not allow moderate to vigorous
exercise were excluded. Also excluded
were patients with known coronary
artery disease, or coronary disease pro-
voked by diagnostic exercise treadmill
tests, a history or symptoms of heart
failure, or electrocardiographic evidence
of arrhythmia. BP was obtained with
appropriate sized cuff mercury sphyg-
momanometer. Blood samples were
obtained after fasting for at least 8 hours,
and lipid profiles and serum chemistries,
including, total cholesterol (TC), trigly-
cerides (TG), low density lipoprotein
(LDL), and high density lipoprotein
(HDL) and blood sugar (BS) were
measured. Hypertension was defined as
BP =140/90 or on antihypertensive
medications. Dyslipidemia was defined
as TC =200 mg/dL, LDL =130 mg/dL,
TC /HDL ratio = 4.5 or on treatment.
Diabetes mellitus was defined by blood
glucose =126 mg/dL, or on treatment.

Classification of
Metabolic Syndrome

We classified MetS according to
NCEP-ATP III*° criteria when at least
three of the following features were
present: abdominal obesity, character-
ized by waist circumference >102 c¢m in
men and >88 cm in women; HDL
<40 mg/dL in men or <50 mg/dL in
women; TG =150 mg/dL; BP =130/
85 mmHg; BS =110 mg/dL.

In addition, the arm circumference
of each participant was measured and
fitted with the appropriate size BP cuff,
which was connected to an AMBP
monitor unit. The systems were pro-
grammed to obtain a BP and heart rate
(HR) reading every hour for 24 hours.
Pulse pressure for each subject was
calculated as the difference between
the average 24-hour SBP and DBP.
Daytime BP was defined as the average
reading from 6AM-10PM, and night-
time from 10PM-6AM. Nocturnal BP

Table 2. Prevalence rates of CVD risk factors of hypertension, dyslipidemia and

diabetes mellitus across BMI categories

BMI Category

30-34.9, 35-39.9, 40-44.9, 45-49.9, =50, Total,

Risk Factors n=86 n=125 n=110 n=92 n=105 N=515
None 26 22 29 29 27 26
Dyslipidemia® 26 34 29 26 19 27
Hypertension” 63 62 53 48 63 57
Diabetes mellitus® 20 29 22 20 30 24

Data are %.

¢ TC >200 mg/dL, or LDL >130 mg/dL, or on treatment.

b BP =140/90 mm Hg or on treatment.

€ Fasting blood glucose >125 mg/dL or on treatment.
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Table 3. Prevalence rates of metabolic syndrome and its features across BMI category

Metabolic Syndrome Features

Metabolic Syndrome

BMI (kg/m?) n  Waist Circumference® Blood Pressure® Blood Sugar®  Triglycerides? Hyperlipidemia®’ Diagnosis’
30-34.99 52 98 40 21 29 21 29
35-39.99 128 100 32 24 24 29 29
40-44.99 150 100 37 18 10 38 31
45-49.99 113 100 47 13 30 39 40
=50 78 78 47 26 16 63 58
Total 515 99 40 20 20 67 36

Data are %.

Metabolic syndrome defined by NCEP ATP III guidelines as presence of 3 of the following features:
@ Waist circumference >102cm (men), >88cm (women).

® Blood pressure =130/85mm Hg.

© Fasting serum blood sugar >110mm/dL.

4 Serum triglycerides =150 mg/dL.

¢ High density lipoprotein <40mg/dL (men), <50mg/dL (women).

" Significant trend across BMI categories.

BMI of 40-44.9 kg/m®, BMI of 45—
49.9 kg/mz, BMI of = 50 kg/mz. The

prevalence of CVD risk factors was

dippers were defined as those who
exhibit a reduction in average BP by at

least 10% from daytime to nighttime.
examined by calculating the proportion

Statistical Analysis and Results
Of the 515 individuals studied, 80%
were females. The average age £ SD
was 48.3 = 9.9 years and BMI 42.9 =
6.8 kg/m®. Table 1 presents the de-
mographic and clinical characteristics.
As previously reported, the prevalence
rates were 27% for dyslipidemia, 56.9%
hypertension and 24.1% DM. The
participants were classified into different
degrees of obesity as follows: BMI of
30-34.9 kg/m®, BMI of 35-39.9 kg/m”,

of individuals with the condition,
expressed as percentages, and Cochran-
Armitage test was used to examine
trends in prevalence across BMI cate-
gories. Table 2 presents the prevalence
of the CVD risk factors across the
different BMI categories. After adjusting
for age and sex, there were no significant
differences in the prevalence rates of
these risk factors according to increasing
BMI, suggesting a threshold of between
30 kg/m” to 34.99 kg/m” for maximal

Table 4. Changes in anthropometric, hemodynamic and lipid profiles at baseline
and 6 months, N=129

Baseline 6 Month % change P
Variable
BMI, kg/m? 42.5 £ 1.8 379 £ 15 -10.8 <.01
Waist circumference, cm 118.4 = 4.2 110.8 = 3.7 —6.4 .02
Systolic BP, mm Hg 131.9 £ 2.2 1242 £1.9 —5.8 .02
Diastolic BP, mm Hg 79.8 = 1.6 76.2 = 1.3 -3.6 .05
Pulse pressure, mm Hg 52.3 * 1.4 48.0 £ 1.2 -8.2 <.01
Heart rate, bpm 827 1.9 76.6 = 2.1 —7.4 <.01
Glucose, mg/dL 111.0 £ 8.0 101.4 £ 11.6 -5.7 24
Total cholesterol, mg/dL 2242 + 8.6 212.6 * 8.6 -52 10
Low density lipoprotein, mg/dL 137.7 = 7.8 126.8 = 6.3 -7.9 .01
High density lipoprotein, mg/dL 56.4 * 2.3 61.8 * 3.2 +9.6 <.01
10-Year CHD risk prediction
Women 6 4 —33.3 <.01
Men 16 13 —18.5 <.01

Data are mean = SD or %.
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appearance of these risk factors.'®
Table 3 shows the distribution of MetS
features across BMI categories. Ninety-
nine percent met MetS criteria for waist
circumference, 40% met the criteria for
BP, and 37% for HDL. Thirty-nine
percent had exactly two features of the
metabolic syndrome and 36% were
diagnosed with it. The proportion of
participants who met MetS criteria for
HDL as well as those diagnosed with it
increases significantly across BMI cate-
gories. In particular, a logistic regression
analysis showed a Skg/m” rise in BMI
increased the risk of MetS by 44%.
Nocturnal BP dippers, defined as those
who exhibit a reduction in average BP
by at least 10% from daytime to
nighttime were 17%, 54% and 40%
for systolic, diastolic and mean arterial
BP, respectively for this group. In
multiple regression analysis, PP, a surro-
gate of arterial vascular properties and
predictor of CVD, was positively corre-
lated with increasing BMI (P<.01).

INTERVENTION RESULTS

At baseline, the 10-year risk pre-
diction®*™*® for developing CHD, in
these obese individuals, ranged from 4%
to 17% for women and 6% to 29%
for men. We examined the effect of a
6-month diet-exercise program on CVD



Results show an 11% decrease
in BMI, an 8% decrease in
LDL, and a 10% increase in
HDL. The LDL/HDL ratio
decreased from 2.3 to 2.1,
while the total cholesterol/
HDL ratio decreased from 4.4
to 3.4.

risk outcomes in 129 obese African
Americans. The changes in anthropo-
metric, hemodynamic and lipid mea-
sures after 6 months diet and exercise
intervention are presented in Table 4.
Results show an 11% decrease in BMI,
an 8% decrease in LDL, and a 10%
increase in HDL. The LDL/HDL ratio
decreased from 2.3 to 2.1, while the
total cholesterol/HDL ratio decreased
from 4.4 to 3.4. The 10-year CHD risk
prediction decreased on average from
6% to 4% in the women and 16% to
13% in the men. The results highlight
the importance of continuous and
persistence adherence to life-style
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changes to risk reduction and cardio-
vascular health.

CONCLUSION

In cardiovascular research, the para-
mount objective should be to identify
and attempt to prevent or reduce the
onset of risk factors that are predictors
of CVD morbidity and mortality. The
high prevalence of CVD risk factors
including MetS in the studied obese
persons concurs with other studies.
Central obesity, a marker of insulin
resistance, was present in almost all
of the study participants. In effect,

47,48

Pathways to Major Cardiovascular Events
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Fig 1. Risk factors affecting the developmental pathway to major cardiovascular disease events
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therefore, these obese individuals al-
ready had “one strike” against them in
the process of diagnosing MetS. Di-
agnosis of MetS allows for early recog-
nition of an increased risk of CVD.
Whether central obesity per se is a direct
cause of risk factors or a reflection of an
underlying metabolic abnormality of
a more fundamental type is not certain,
but the association with cardiovascular
risk factors has been documented.*”>°
A lack of a significant nocturnal fall
in BP has been linked to more serious
target organ damage and higher in-
cidence of cardiovascular complica-

28232 than with a nocturnal fall.

tions
The higher percentage is alarming in
this population. The underlying mech-
anism for dipping is complex and is
determined in part by changes in
sympathetic nervous system activity.
Though not apparent from this study,
the autonomic nervous system regula-
tions of hemodynamic variables, which
determine the systolic cardiovascular
function and BP, are minimally affected
during sleep, while their effect on DBP
occurring in the passive phase of the
cardiac cycle is diminished and likely
resulting in the greater rate of dipping in
DBP than SBP. The high rate of non-
dipping in this obese population rein-
forces the need to reduce BMI and
improve hemodynamic and lipid profiles
and reduce the potential risk for target
organ damage.

Evidence suggests that PP may be
a better correlate for cardiovascular
morbidity and mortality than either
SBP or DBP alone.’"”? Balkestein
et al’® reported in a study of healthy
obese men, that an increase in BMI was
associated with a decrease in large arterial
distensibility. The inverse relation
between PP and arterial compliance
has been established in man and ani-
mals,”*° suggesting an increase in PP to
be accompanied by progressive vessel
wall damage and atherogenesis.””*® The
present study shows that obesity and
MetS adversely affect the arterial vascular
properties, as reflected by a higher PP.
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A key element of prevention is to
recognize individuals most likely to have
cardiovascular events and identify in-
tervention strategie for reduction of risk
factors. The high prevalence and in-
creasing incidence of obesity and associ-
ated risk factors emphasize the need to
focus on obesity reduction. Figure 1,
provides a conceptual pathway for the
development of various CV outcomes
including myocardial infarction, conges-
tive heart failure, left ventricular hyper-
trophy and stroke. The pathway suggests
the autonomous influence of obesity in
the development of CV outcomes. The
first strategy involves weight reduction
and increased physical activity, both of
which can improve all components of the
CHD risk profile. Our own studies*'
and others have shown that this can be
achieved through a successful diet and
exercise program and likely at less cost in
the long-term than through pharmaco-
logical means. Education is of the utmost
importance in ensuring success with the
diet-exercise program.”” Understanding
why they are overweight/obese and more
importantly why they need to take it off
is the reason many participants adhered
to the program.®

In conclusion, it cannot be empha-
sized enough that, in such unprecedent-
ed high rates of obesity and associated
conditions, earlier intervention through
lifestyle modification to stop this epi-
demic will be of great benefit to society.
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