DIFFERENTIAL IMPACT OF CARDIOVASCULAR DISEASE (CVD) Risk FACTOR CLUSTERING
ON CVD AND RENAL DISEASE AMONG AFRICAN-AMERICAN AND WHITE PATIENTS
WITH TYPE 2 DIABETES MELLITUS

Objectives: To determine if clustering of car-
diovascular disease (CVD) risk factors has a dif-
ferential impact on CVD and renal disease
among African Americans compared to Whites
with type 2 diabetes.

Design: Cross-sectional.

Methods: Prevalent CVD, macroalbuminuria,
and CVD risk factors were measured in 323
African-American and White adult patients
with type 2 diabetes. CVD risk factors were
dichotomized according to standard guide-
lines. Data were analyzed by race according to
the presence of any 3 or more CVD risk fac-
tors.

Results: Despite a similar prevalence of hy-
pertension, the prevalence of macroalbumin-
uria in the presence of 3 or more CVD risk
factors tended to be higher among African
Americans compared to Whites (28.9% vs
13.6%, P=0.05). The presence of 3+ CVD risk
factors was associated with an odds ratio (OR)
of 2.5 (P=0.001, 95% Cl, 1.44-4.27) for mac-
roalbuminuria in African Americans compared
to an OR of 1.4 (P=0.25, 95% Cl, 0.78-2.53)
in Whites. The race/3+ CVD risk factors inter-
action was statistically significant (P=0.007).
Conversely, the presence of 3+ risk factors
was associated with an OR of 1.6 (P=0.019,
95% Cl, 1.08-2.28) for CVD in Whites com-
pared to an OR of 0.8 (P=.287, 95% Cl, 0.54—
1.20) in African Americans. The prevalence of
any CVD in the presence of 3+ risk factors was
61% and 49% in Whites and African Ameri-
cans respectively (P=.217). The race/3+ CVD
risk factors interaction was statistically signifi-
cant (P=0.029).

Conclusions: These findings suggest that
among persons with diabetes, a clustering of
3+ CVD risk factors is more predictive for re-
nal disease among African Americans, and
more predictive for CVD in Whites. Further re-
search should clarify the impact of CVD risk
factor clustering on the incidence of vascular
disease among African Americans and Whites
with type 2 diabetes. (Ethn Dis. 2002;12:530-
534)
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INTRODUCTION

In addition to being at increased risk
for type 2 diabetes mellitus, African
Americans suffer disproportionately
from the disease, with an increased mor-
tality rate and a greater prevalence of
end-stage renal disease (ESRD).'*
However, while overall cardiovascular
disease (CVD) mortality appears to be
greater among African Americans com-
pared to Whites, among individuals
with diabetes, CVD and ischemic heart
disease mortality (IHD) rates are lower
for African Americans.! Both African-
American males and females with dia-
betes have lower death rates from both
IHD and CVD, compared to Whites.!
This phenomenon may be due to higher
competing mortality in African Ameri-
cans from other diabetes-related condi-
tions such as nephropathy.

CVD risk factors tend to cluster to-
gether, with CVD morbidity/mortality
risk increasing proportionately with the
number of risk factors present.”” Indi-
viduals with type 2 diabetes typically
have one or more additional CVD risk
factors, and the major cause of death in
this group is CVD.®* However, neither
the prevalence of CVD risk factor clus-
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tering, nor its association with vascular
disease, has been adequately described,
especially in African Americans with di-
abetes. We hypothesized that the effect
of CVD risk factor clustering on risk of
CVD and nephropathy may differ be-
tween African Americans and Whites.
This study examines CVD risk factor
clustering and its association with CVD
and nephropathy by race in type 2 di-

abetes.

METHODS

Three hundred and twenty-three in-
dividuals with a diagnosis of type 2 di-
abetes mellitus were recruited from the
Family Medicine ambulatory care unit
at Wake Forest University School of
Medicine and a community health clin-
ic. Potential participants were identified
through a computerized database and
invited by mail to receive a free screen-
ing to determine the prevalence and
number of risk factors for both CVD
and renal disease. Those interested in
the screening called the clinic and were
scheduled for an initial appointment.
Thirty-one percent of those contacted
agreed to participate, with similar re-
sponse rates from African Americans
and Whites. This study was approved by
our institutional review board (IRB),
and written informed consent was ob-
tained from each participant.

Height and weight were measured
during a physical examination, and a
body mass index (BMI=wt in kg/ht in
m?) was derived for each subject. Obe-
sity was defined as a BMI=28. Blood
pressure (BP) was measured on the left
arm of each subject after a 5-minute
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This study examines CVD
risk factor clustering and its
association with CVD and
nephropathy by race in type
2 diabetes.

rest, with the subject in a seated posi-
tion. The presence of hypertension was
determined by the subject having a sys-
tolic BP=140 mm Hg, a diastolic
BP=90 mm Hg, or currently receiving
anti-hypertensive medications. Smoking
status was determined by questionnaire.

After a 12-hour fast, each patient
had venous blood drawn for determi-
nation of lipid levels and glycosylated
hemoglobin (HbA,,). Total cholesterol
was determined by enzymatic assay.
High-density lipoprotein (HDL) choles-
terol was measured using a precipitation
technique.” Low-density lipoprotein
cholesterol (LDL) was estimated using
the Friedewald formula.'® Hyperlipid-
emia was defined as either a total cho-
lesterol =240 mg/dL, LDL =160 mg/
dL, or HDL <35 mg/dL. HbA, was
determined using the BioRad column
procedure (Richmond, Calif). Urinary
albumin excretion was assessed from an
overnight urine collection and analyzed
by radioimmunoassay to determine uri-
nary albumin excretion ratios (UAER)."!
An overnight urine collection involves
collecting all urine voided after going to
bed, as well as the first morning void.
Macroalbuminuria was used as a marker
for nephropathy and was defined as a
UAER >0.2 g albumin/g creatinine.
Cardiovascular disease was determined
from patient interview, medical history,
and chart review, and was defined as ei-
ther a previous abnormal electrocardio-
gram, significant findings on coronary
angiography, history of bypass surgery,
angioplasty, classic angina, stroke, signs
of asymmetric carotid pulses or bruits,
the presence of a neurologic abnormal-

Table 1. Demographic and clinical characteristics of 323 White and African-Amer-

ican patients with type 2 diabetes mellitus

White African American
Variables (N=170) (N=153) P Value

Age (mean * SD) 58.9 £ 12.1 57.2 £ 12.1 211
Female (%) 48.2 69.9 <.001
Diabetes duration (years) 8.4 7.7 8.7 = 8.0 702
Clycosylated hemoglobin (% = SD) 6.9 + 1.8 7.7 £24 .001
Current cigarette smoker (%) 18.2 22.0 372
Diabetes treatment

Insulin (%) 13.5 31.1 <.001

Oral agents (%) 241 23.2 768
Hypertensive (%) 57.6 65.4 155
Body mass index (% =28.0) 61.2 71.9 .052
Total cholesterol (% =240 mg/dl) 241 29.4 .282
HDL-cholesterol (% <35 mg/dl) 30.6 10.5 <.001
LDL-cholesterol (% =160 mg/dl) 34.7 29.4 .309
Macroalbuminuria (%) 9.4 15.0 122
CVD* (%) 48.2 44 .4 495

* CVD=cardiovascular disease.

ity on memory, verbal, motor, or sen-
sory examination, asymmetric or dimin-
ished dorsalis pedes or posterior tibial
pulses, or a history of claudication.
Medical histories were verified by ex-
amination of medical records.

Means and standard deviations were
calculated for each study variable. Chi-
square and analysis of variance proce-
dures were used to evaluate differences
in demographic and clinical measures
between groups. Logistic regression
analysis was used to identify indepen-
dent predictors of macroalbuminuria
and CVD. Three models were used to
adjust for the following: 1) unadjusted;
2) sex and duration of diabetes; 3) sex,
diabetes duration, insulin treatment,
and HbA,_, with separate analyses per-
formed by race. Significance was estab-
lished as P<.05. All statistical proce-
dures were carried out using the Statis-
tical Package for the Social Sciences for
Personal Computers (SPSS, Inc, Chica-
go, IlI).

RESULTS

Table 1 presents demographic and
clinical variables by race for the study

sample. Compared to Whites, African
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Americans were more likely to be fe-
male, to be treated with insulin, to be
obese and to have higher HbA,_ levels,
and were less likely to have low HDL
levels. No racial differences were found
for age, diabetes duration, smoking, or
elevated total or LDL cholesterol, or BP.
Risk factor sums ranged from 0 to 5,
and were equally common among Afri-
can Americans and Whites (Figure 1).
The prevalence of macroalbuminuria in
the presence of any 3 or more CVD risk
factors tended to be higher among Af-
rican Americans compared to Whites
(28.9% vs 13.6%, respectively; P=0.05)
(Table 2). Conversely, the prevalence of
CVD in the presence of 3+ risk factors
was 61% and 49% in Whites and Af-
rican Americans respectively, although
this difference was not statistically sig-
nificant (P=.217).

Table 3 gives odds ratios (OR) for
macroalbuminuria and CVD in the
presence of 3+ CVD risk factors. After
adjustment for all covariates, regression
analyses indicated that the presence of
3+ risk factors was associated with an
OR of 2.5 (P=.001, 95% CI, 1.44—
4.27) for macroalbuminuria in African
Americans compared to an OR of 1.4
(P=.25, 95% CI, 0.78-2.53) in
Whites. The race/3+ CVD risk factors
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Fig 1. Prevalence of CVD risk factors among patients with type 2 diabetes mellitus,

by race (all comparisons non-significant)

interaction was significant (?=.007) for
macroalbuminuria. The presence of 3+
risk factors was associated with an OR
of 1.6 (P=.019, 95% CI, 1.08-2.28)
for CVD in Whites compared to an OR
of 0.8 (P=0.287, 95% CI, 0.54-1.20)
in African Americans. The race/3+
CVD risk factors interaction was also
significant (P=.029) for CVD.

DISCUSSION

Individuals with CVD typically ex-
hibit more than one risk factor for the
disease, and risk factor clustering has
been observed frequently in the general
population. Seventeen percent of partic-
ipants in the Framingham Offspring
Study,® and 14.4% of the participants in
the First National Health and Nutrition
Examination (NHANES I) Epidemio-
logic Follow-up Study® were found to
have at least 3 known CVD risk factors.

Others have found that factors proposed
to make up the insulin resistance syn-
drome (abdominal obesity, hyperlipid-
emia, hyperglycemia, and hypertension)
are found together in 25% to 80% of
the general population, depending on
the age and ethnicity of the sample.!>-1>
Due to an increased risk of CVD, one
might expect that persons with diabetes
would also be likely to have multiple
risk factors for the disease. The present
study found that the clustering of 3 or
more CVD risk factors is common in
this population. These risk factors oc-
curred in isolation only 7.7% of the
time. Approximately 33% of subjects
had any 2 risk factors while 32.2% had
any 3 or more. The risk factor preva-
lence rates were similar for African-
American and White participants.

The tendency of these CVD risk
factors to cluster suggests a common
pathogenesis, although other environ-
mental and/or genetic factors are in-

Table 2. Prevalence of renal disease and cardiovascular disease by race and num-
ber of cardiovascular disease risk factors among persons with type 2 diabetes

Macroalbuminuria

Cardiovascular Disease

African African
Risk Factors Whites  Americans P Values Whites = Americans P Values
Zero or any one 9.1% 1.8% .093 34.5% 41.8% 432
Any two 5.4% 17.0% .053 48.2% 43.4% .620
Any three or more 13.6% 28.9% .054 61.0% 48.9% 217
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volved, as each risk factor can occur in
isolation. Insulin resistance and abnor-
mal sympathoadrenal activity have been
suggested as causal factors for risk factor
clustering.'® Insulin resistance is often
accompanied by hyperinsulinemia and a
down regulation of lipoprotein lipase
activity, leading to dyslipidemia.'” Hy-
perinsulinemia has also been postulated
to stimulate the sympathetic nervous
system, which may lead to adverse vas-
cular and renal effects, thereby contrib-
uting to the pathogenesis of hyperten-
sion.'s

Coronary heart disease morbidity
and mortality, and mortality from
CVD, occur less frequently in African
Americans with diabetes compared to
Whites. The 2nd National Health and
Nutrition Examination Study indicated
that, compared to African Americans,
Whites with newly diagnosed diabetes
were 2.3 times as likely to have a history
of angina, and 3 times as likely to have
suffered a myocardial infarction.® In ad-
dition, African Americans with diabetes
are less likely to die from either IHD or
CVD, compared to their White coun-
terparts, a pattern that has existed at
least since the 1980s.12° Among men,
the age-adjusted mortality rates with
IHD listed as the underlying cause of
death (from 1996) are 354.5 vs 642.2/
100,000 for African Americans and
Whites, respectively.! Among women,
age-adjusted rates are 316.4 vs 495.9/
100,000 for African Americans and
Whites, respectively.! A similar pattern
exists for mortality from CVD. It is pos-
sible that competing mortality due to
other diabetes-related conditions, such
as nephropathy, account for these ethnic
differences, as African Americans are
significantly more likely to develop di-
abetic ESRD compared to Whites.>
Our results support this hypothesis, as
clusters of 3 or more CVD risk factors
were associated with an increased risk of
macroalbuminuria only in African
Americans.

The question of why risk factor clus-
tering may be associated with renal
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Table 3. Odds ratios (95% Cl) of cardiovascular disease and renal disease accord-
ing to presence or absence of three or more cardiovascular disease risk factors

Macroalbuminuria

Cardiovascular Disease

Whites African American Whites African American
Model 1 1.4 (0.86-2.39) 2.0 (1.26-3.15) 1.5 (1.08-2.05) 0.9 (0.62-1.25)
Model 2* 1.5 (0.87-2.65) 2.4 (1.42-4.10) 1.6 (1.11-2.29) 0.8 (0.56-1.21)
Model 31 1.4 (0.78-2.53) 2.5 (1.44-4.27) 1.6 (1.08-2.28) 0.8 (0.54-1.20)

* Model 1 plus gender and diabetes duration.

t Model 1 plus gender, diabetes duration, glycosylated hemoglobin, and insulin treatment. Race/3+ CVD risk
factors interaction term for presence of macroalbuminuria, P=.007 (Model 3). Race/3+ CVD factors interaction

term for presence of CVD, P=.029 (Model 3).

function in African Americans is unan-
swered. Although hypertension increases
the risk of developing renal disease in
most populations, its effect seems to be
enhanced in African Americans.?"?? Per-
haps high BP and/or its interaction with
other risk factors produces renal impair-
ment prior to CVD in African Ameri-
cans. It is also possible that genetic or
biologic factors are responsible as there
is evidence suggesting that African
Americans are genetically more suscep-
tible to developing renal disease.?? Other
possible explanations could include dif-
ferences in socioeconomic status; lack of
access to, and/or lack of utilization of,
healthcare services; diet; stress; or other
environmental variables, although these
factors would also tend to increase the
risk of CVD in this population.

Risk for CVD has been found to in-
crease proportionately with the number
of risk factors.>” While we found this
to be true in Whites with diabetes, clus-
ters of 3 or more risk factors were not
associated with CVD in African Amer-
icans. It has been suggested that the
lower CVD mortality rate in African
Americans with diabetes may involve in-
sulin resistance. African Americans may
be less likely than Whites to have the
insulin resistant variant of type 2 dia-
betes which may lead to a lower CVD
risk factor profile.#? In addition, met-
abolic abnormalities may have a weaker
association with insulin resistance in this
population.?¢ These factors may impact
CVD risk in African Americans with
type 2 diabetes. However, much of the

more favorable risk factor profile found
between those with the insulin sensitive
and insulin resistant variants of type 2
diabetes involve more favorable lipid
and lipoprotein levels.?#* While the ob-
served favorable lipid profile could be
cardio-protective, a more favorable lipid
profile is a consistent finding in African
Americans compared to Whites, both
with?’2° and without?*-3? diabetes. This
more favorable lipid profile would tend
to reduce CVD mortality among Afri-
can Americans compared to Whites in
samples without diabetes as well, a find-
ing which has not been documented as
African Americans in the general pop-
ulation appear to suffer similar or great-
er overall mortality from CVD.** Our
results suggest that the lower CVD mor-
tality found in African Americans with
diabetes compared to Whites is partially
due to a more detrimental, or earlier,
effect of CVD risk factor clustering on
renal function in this population.
While these data concentrate on dif-
ferences by race there is not consensus
within the scientific community or from
federal health statistics regarding the
meaning of concepts such as race and
ethnicity.’* Given this lack of consensus,
the absence of explicit race definitions
may be a limitation to our data al-
though self-report agreement appears to
be very high among African Americans
and Whites.>> Other limitations include
possible selection bias, confounding by
variables not controlled for or measured,
limitations of statistical power and the
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The tendency of these CVD
risk factors to cluster suggests
a common pathogenesis,
although other environmental
and/or genetic factors are
involved, as each risk factor

can occur in isolation.

generalizability of our sample popula-
tion.

In conclusion, multiple CVD risk
factors were equally common in both
African Americans and Whites with di-
abetes. Although the prevalence of cer-
tain risk factors, such as hypertension
and high cholesterol, has declined in the
United States over the past 2 decades,
the prevalence of obesity and diabetes
has increased,**® underscoring the im-
portance of risk factor prevention and
control. The differential association of
risk factor clustering found in the pre-
sent study may partially explain the
higher ESRD rates and lower IHD and
CVD mortality among African Ameri-
cans compared to Whites with diabetes.
Additional research should be directed
toward the elucidation of the patho-
physiological basis for the ethnic differ-
ences in the impact of CVD risk factors
on the occurrence of renal disease and
CVD in patients with diabetes mellitus.
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