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Objective: Improvements in the Black-
White difference in life expectancy have
been attributed to improved diagnosis and
treatment of cardiovascular diseases and
declines in cardiovascular disease mortal-
ity. However, it is unclear whether race
differences in total cardiovascular risk and
the prevalence of cardiovascular risk factors
have improved in the United States since
the 1990s.

Design: Serial cross-sectional design.

Setting: Data from the 1988-1994, 1999-
2002, and 2009-2012 National Health and
Nutrition Examination Survey (NHANES).

Methods: We estimated total cardiovascu-
lar risk levels, the prevalence of high-risk
cardiovascular risk factors and the use of
antihypertensive and lipid-lowering drugs
among US Black and White men and
women to determine whether differential
changes occurred from 1990-2010.

Results: Total cardiovascular risk declined
for all races from 1990-2010. The Black-
White difference was only significant in
2000 and sex-specific analyses showed that
trends seen in the total population were
driven by changes among women. Black
and White men did not differ in risk at any
time during this period. Conversely, Black
women had significantly higher risk than
White women in 1990 and 2000; this dif-
ference was eliminated by 2010. Improved
diagnosis and treatment of high blood pres-
sure and high cholesterol reduced risk in the
total population; improved blood pressure
and lipid profiles among Black women and
increasing obesity prevalence among White
women specifically contributed to the nar-
rowing of the Black-White difference in risk
among women.
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INTRODUCTION

The Black-White disparity in life
expectancy has narrowed to approxi-
mately four years, the smallest gap ever
observed in the United States.! Ad-
vances in the diagnosis and treatment
of cardiovascular diseases (CVDs)
have contributed to this narrowing
and to declines in CVD mortality
since the 1960s.%“ The rate of decline,
however, has slowed, particularly for
non-Hispanic Blacks>® and it is un-
clear whether improvements in CVD
mortality will continue, reverse or
stagnate in coming years. It is also
uncertain what role current changes
in the prevalence of cardiovascular
risk factors will have on disparities
in CVD morbidity and mortality.

National trends in the preva-

lence of high-risk cardiovascular
risk factors reflect improvements
in, or worsening of, cardiovascular
functioning in the US population
and offer insight into the effective-
ness of past prevention and treat-
ment efforts.”® Patterns of change
have been mixed®*" and few stud-
ies have examined race differences
in trends in specific risk factors and
in total cardiovascular risk. One
study documented declines in high
blood pressure among Whites be-
tween 1999-2010, and declines in
the prevalence of high triglycerides
and HDL cholesterol for all races,
except Blacks.® Another showed
that the overall increase in obesity
during the same period was driven
by increases among White men aged
40-59 years and Black men aged 20-

Conclusion: Cardiovascular risk and racial
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39 years and >60 years.'”” However,
little is known about Black-White
differences in trends in the preva-
lence of other cardiovascular risk
factors, especially prior to 2000.

Differences in health care ac-
cess and medical care contribute to
racial disparities in CVDs*"** and
may influence trends in cardiovas-

cular risk for Blacks and Whites.

...we lack a clear and
comprehensive picture of
trends in cardiovascular

risk among US Blacks and
Whites and their relation
to concurrent trends in

medication use.

Cardiovascular risk factors cluster
to a greater extent among Blacks”
and place them at greater risk for

2425 and mortal-

poor quality of life
ity.?® Although the use and effective-
ness of blood pressure and lipid-
lowering medications has increased

192728 and contributed

for all races
to declines in CVD mortality,? the
impact of recent trends in drug use
on trends in the Black-White differ-
ences in cardiovascular risk is un-
known. Thus, we lack a clear and
comprehensive picture of trends in

cardiovascular risk among US Blacks
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and Whites and their relation to
concurrent trends in medication use.

We used data from the National
Health and Nutrition Examination
Surveys (NHANES) to character-
ize trends in cardiovascular risk for
US Blacks and Whites aged >40
years. We examined trends in a
summary measure of risk, total car-
diovascular risk, and its individual
risk factors stratifying by sex. We
also examined trends in the diag-
nosis and treatment of two major
contributors to CVD: high blood
pressure and high cholesterol; their
prevalence differs by race? and pre-
vention efforts addressing both risk
factors have contributed to signifi-
cant declines in CVD mortality.?

METHODS

Study Sample

NHANES is a series of nation-
ally representative, cross-sectional
surveys of the non-institutionalized
US population. It includes inter-
view data on health and nutrition,
and biomarker data from physical

NHANES III was

examinations.

conducted in two 3-year cycles
from 1988-1991 and 1991-1994.
The continuous NHANES began
in 1999 and collects data biennially.
We pooled data from NHANES I1I
to approximate cardiovascular risk
in 1990 and pooled four years
of data from the 1999-2002 and
2009-2012 continuous NHANES
to approximate risk in 2000 and
2010. These three periods are ap-
proximately 10 years apart and
characterize 20-year trends in car-
diovascular risk. We limit the sam-
ple to Blacks and Whites aged 240
years who fasted at least six hours
before biomarker collection. Analy-
ses using the summary measure of
total cardiovascular risk included
individuals with complete data on
all biomarkers. The sample sizes
for each period are: 2,825 (1988-
1994), 1,613 (1999-2002) and
1,415 (2009-2012). Individuals
excluded due to missing data had
similar age and sex distributions as
sample members. Study procedures
were approved by the National
Center for Health Statistics eth-
ics committee and all participants
consented to the NHANES surveys.

Table 1. Definition of high-risk for biomarkers used to measure total

cardiovascular risk

High SBP

High DBP

High total cholesterol
Low HDL

High triglycerides
High LDL

Obesity

High HbA1c

>140 mm Hg
290 mm Hg
2240 mg/dL
<40 mg/dL
2200 mg/dL
>160 mg/dL
BMI>30kg/m?
>6.5%

DBP diastolic blood pressure; HbATc, hemoglobin Alc; HDL, high-density lipoprotein; LDL, low-density

lipoprotein; SBP, systolic blood pressure.
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Figure 1. Mean number of cardiovascular risk factors (ie, total cardiovascular risk) for US Blacks and Whites aged >40 years in
1990 (n=2,825), 2000 (n=1,613) and 2010 (n=1,415) for A) the total population, B) men and C) women, using data from the
National Health and Nutrition Examination Study.
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Measures

Eight biomarkers assessed cardio-
vascular risk: systolic and diastolic
blood pressure, total cholesterol,
(HDL)
cholesterol, low-density lipoprotein
(LDL) cholesterol, triglycerides, he-
moglobin Alc (HbAlc), and body
mass index (BMI), an indicator for

high-density

lipoprotein

obesity. Clinically established guide-
lines differentiated high from low
risk (Table 1). In line with other
work using summary risk measures,
we count the number of high-risk
biomarkers to measure total cardio-
vascular risk'>*'; values range from
0-8 with higher values correspond-
ing with greater risk. Change over
time was examined by race and sex.

Statistical Analysis

We estimated mean total cardio-
vascular risk for Blacks and Whites
in 1990, 2000 and 2010 for the total
population and by sex. To determine
the contribution of individual risk
factors to change in total cardiovas-
cular risk, we estimated the age-ad-
justed prevalence of high-risk values
for each biomarker by period, sex
and race. We then calculated change
over time for each 10-year period
(ie, 1990-2000 and 2000-2010) and
the entire 20-year period. Changes
in the absolute Black-White dif-
ference for each biomarker are also
presented by period to determine
which biomarkers contributed to
changes in the Black-White differ-

ence in total cardiovascular risk.

We then examined the diagnosis
and treatment of high systolic blood
pressure and total cholesterol by race
and sex to determine their contri-
bution to differential change in the
prevalence of these two conditions.
Concurrent trends in medication use
and control of both risk factors (eg,
having a low-risk biomarker value
while using medications) were exam-
ined among individuals previously
diagnosed with each condition. We
combined self-reported diagnosis
data with biomarker values to cre-
ate four groups of individuals: no
condition (normal measured value
and no self-reported diagnosis);
controlled (normal measured value

Table 2. Prevalence of and change in high-risk biomarkers by race and sex among US adults aged > 40 years, NHANES: 1990,

2000, 2010
Men Women
Prevalence, % % change Prevalence, % % change
1990 2000 2010 1990-  2000- 1990- 1990 2000 2010 1990-  2000- 1990-
2000 2010 2010 2000 2010 2010

White
High SBP 30.2 27.5 17.2 -2.7 -10.3 -13.0 39.2 44.3 20.3 5.2 -24.0 -18.9
High DBP 11.9 8.3 5.5 -3.6 -2.8 -6.4 4.4 5.4 4.2 1.0 -1.2 -0.2
High TC 23.3 21.2 13.2 -2.2 -8.0 -10.2 35.8 25.2 18.1 -10.6 -7.1 -17.7
High LDL 32.0 19.3 10.8 -12.7 -8.6 -21.2 34.9 16.0 16.2 -18.9 3 -18.7
Low HDL 40.6 33.7 24.5 -6.9 -9.2 -16.1 12.6 10.4 12.5 -2.2 2.1 -0.1
High TG 26.8 22.4 16.5 -4.4 -5.8 -10.2 24.4 19.2 10.7 -5.3 -8.4 -13.7
High Alc 11.2 11.8 10.5 .6 -1.3 -7 8.6 8.1 8.6 -5 .5 0
Obesity 25.1 32.3 34.4 7.2 2.1 9.3 20.3 34.9 31.4 14.6 -3.6 11.1
Black
High SBP 38.5 36.9 25.0 -1.5 -11.9 -13.5 40.6 44.4 22.8 3.7 -21.6 -17.8
High DBP 21.1 18.4 8.9 -2.7 -9.6 -12.3 12.3 15.7 5.7 3.4 -10.0 -6.6
High TC 23.2 15.4 7.9 -7.8 -7.6 -15.4 34.6 24.3 15.0 -10.4 9.3 -19.7
High LDL 41.7 23.5 12.9 -18.2 -10.6 -28.8 44.2 25.1 11.6 -19.1 -13.5 -32.7
Low HDL 24.7 23.6 23.0 -1.1 -.6 -1.7 12.5 11.6 12.1 -1.0 .5 -4
High TG 22.6 14.6 8.1 -8.0 -6.6 -14.5 15.4 6.5 5.5 -9.0 -9 -9.9
High Alc 16.5 22.7 17.0 6.1 -5.6 .5 21.0 18.2 17.3 -2.8 -1.0 -3.7
Obesity 22.3 29.8 31.2 7.5 1.4 8.9 449 51.0 43.2 6.1 -7.8 -1.7

Alc, hemoglobin A1c; DBP, diastolic blood pressure; HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure; TC, total cholesterol; TG,

triglycerides.
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Table 3. Absolute Black-White difference in prevalence of high-risk biomarkers among US adults aged >40 years, NHANES:

1990-2010
Men Women

1990 2000 2010 1990 2000 2010
High SBP 8.21° 9.39° 7.792 1.42 .01 2.47
High DBP 9.25 10.10 3.35 7.89° 10.252 1.50
High TC -.09 -5.72 -5.28 -1.18 -.95 -3.13
High LDL 9.70° 4.16 2.12 9.33° 9.142 -4.67
Low HDL -15.9° -10.142 -1.53 -.04 1.15 -.40
High TG -4.15 -7.74 -8.47 -8.99° -12.722 -5.20°
High Alc 5.36% 10.86° 6.56% 12.45° 10.142 8.67°2
Obesity -2.78 -2.46 -3.20 24.56* 16.01° 11.80°

Alc, hemoglobin Alc; DBP, diastolic blood pressure; HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure, TC, total cholesterol; TG,

triglycerides.

a. Statistical significance based on examination of 95% ClI

and self-reported diagnosis); uncon-
trolled (high-risk measured value
and self-reported diagnosis); and
undiagnosed (high-risk measured
value and no self-reported diagno-
sis). Individuals with controlled and
uncontrolled conditions were fur-
ther stratified by self-reported medi-
cation use to assess the effectiveness
of antihypertensive and lipid-low-
ering drugs on high blood pressure
and high cholesterol, respectively.

Analyses were completed in 2016
and 2017 using Statistical Analysis
System (SAS) 9.4 and weights and
survey procedures to account for the
complex sample design of NHANES
and to reflect the non-institutional-
ized US population aged >40 years.

RESsuULTS

Change in Total
Cardiovascular Risk by Race
and Sex

Figure 1 shows trends in total
cardiovascular risk for Blacks and

Whites in the total population and
separately by sex. Risk declined
from 1990-2010 for Blacks and
Whites, but Blacks had higher to-
tal cardiovascular risk across all
periods. The Black-White differ-
ence was largest and statistically sig-
nificant in 2000 but narrowed and
was insignificant in 2010. Among
men, there were no significant dif-
ferences in risk between Blacks and
Whites. In contrast, Black women
had significantly higher total car-
diovascular risk than White women
in 1990 and 2000. Although this
difference narrowed and was insig-
nificant in 2010, risk levels were
still higher among Black women.

Change in Cardiovascular Risk
Factors among Men

For White men, the prevalence
of high blood pressure, high total,
HDL, and LDL cholesterols, and
high triglycerides declined (Table
2). Larger declines occurred from
2000-2010 compared with 1990-
2000 for all factors, except high

LDL cholesterol, which declined
to a greater extent from 1990-
2000. Unlike other risk factors,
the prevalence of high HbAlc re-
mained relatively constant over time.

For Black men, patterns of
change in risk factors were similar
to that of White men. However, the
prevalence of low HDL cholesterol
did not change significantly for any
period and significant declines in
high total cholesterol began in the
1990s for Black men compared with
the 2000s for White men. Change in
the prevalence of high-risk HbAlc
was not significant for either group
during the 20-year period but, for
Black men, the prevalence increased
6.1 percentage points from 1990-
2000, and then declined by 5.6
percentage points from 2000-2010.

For both groups, obesity in-
creased by approximately 9 percent-
age points with greater increases
occurring from 1990-2000. The
greatest declines in prevalence oc-
curred for high LDL cholesterol,
which declined 21.2 percentage
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Table 4. Prevalence of measured high systolic blood pressure (SBP) and total cholesterol (TC), diagnosis and medication use
among White and Black US men, aged >40 years, NHANES: 1990, 2000, 2010

Systolic blood pressure

Measured high SBP
Undiagnosed
Diagnosed, no meds
Diagnosed, w/ meds

Measured normal SBP
No history of condition
Diagnosed, no meds
Diagnosed, w/ meds

Total

Total cholesterol

Measured high TC
Undiagnosed
Diagnosed, no meds
Diagnosed, w/ meds

Measured normal TC
No history of condition
Diagnosed, no meds
Diagnosed, w/ meds

Total

Systolic blood pressure

Measured high SBP
Undiagnosed
Diagnosed, no meds
Diagnosed, w/ meds

Measured normal SBP
No history of condition
Diagnosed, no meds
Diagnosed, w/ meds

Total

Total cholesterol

Measured high TC
Undiagnosed
Diagnosed, no meds
Diagnosed, w/ meds

Measured normal TC
No history of condition
Diagnosed, no meds
Diagnosed, w/ meds

Total

Prevalence, % % change
1990 2000 2010 1990-2000 2000-2010 1990-2010
White men
9.83 9.90 7.05 .07 -2.85 -2.78
4.64 2.85 2.43 -1.79 -0.42 -2.21
8.43 7.61 6.42 -.82 -1.19 -2.01
57.82 58.62 52.72 .80 -5.90 -5.10
9.09 5.43 6.92 -3.66 1.49 -2.17
10.19 15.58 24.47 5.39 8.89 14.28
100.00 99.99 100.01
8.11 6.17 5.56 -1.94 -.61 -2.55
13.27 10.63 5.77 -2.64 -4.86 -7.50
2.22 2.59 1.04 37 -1.55 -1.18
51.63 50.56 45.69 -1.07 -4.87 -5.94
20.23 13.88 16.46 -6.35 2.58 -3.77
4.54 16.17 25.48 11.63 9.31 20.94
100.00 100.00 100.00
Prevalence, % % change
1990 2000 2010 1990-2000 2000-2010 1990-2010
Black men

11.27 10.78 8.68 -.49 -2.10 -2.59
8.45 4.35 4.58 -4.10 .23 -3.87
13.68 16.10 11.71 2.42 -4.39 -1.97
48.74 45.08 42.37 -3.66 -2.71 -6.37

7.05 6.36 6.26 -.69 -10 -.79
10.82 17.32 26.40 6.50 9.08 15.58
100.00 99.99 100.00

12.37 6.09 2.59 -6.28 -3.50 -9.78
11.26 7.46 2.88 -3.80 -4.58 -8.38
2.22 3.04 1.96 .82 -1.08 -.26
55.29 54.47 55.75 -.82 1.28 46
15.11 13.03 12.89 -2.08 -14 -2.22

3.75 15.91 23.93 12.16 8.02 20.18
100.00 100.00 100.00

SBP, systolic blood pressure; TC, total cholesterol.

592

Ethnicity & Disease, Volume 29, Number 4, Autumn 2019



points for White men and 28.8
percentage points for Black men.

Change in Cardiovascular Risk
Factors among Women

For White women, the preva-
lence of high systolic blood pressure,
high total and LDL cholesterol, and
high triglycerides declined signifi-
cantly from 1990-2010 (Table 2).
While declines in high total and
LDL cholesterols and triglycerides
began in the 1990s and only contin-
ued through the 2000s for high total
cholesterol, declines in high systolic
blood pressure did not begin until
2000 and there were no appreciable
changes in the prevalence of high
HbAlc, high diastolic blood pres-
sure or low HDL cholesterol. Obe-
sity increased 14.6 percentage points
from 1990-2000 and declined 3.6
percentage points from 2000-2010.

For Black women, the preva-
lence of high systolic and diastolic
blood pressure, high total and LDL
cholesterols and high triglycerides
1990-2010. De-
clines in high blood pressure began
in the 2000s, while declines in to-
tal and LDL cholesterols and tri-
glycerides began in the 1990s. The
prevalence of low HDL cholesterol
and high HBAIlc did not change
significantly during any 10-year pe-

declined from

riod or overall. Obesity increased
by 6.1 percentage points from
1990-2000 and then declined 7.8
percentage points; the effective 20-
year change in prevalence, -1.7 per-
centage points, was not signiﬁcant.

For White women, the preva-
lence of high systolic blood pres-
sure and high LDL cholesterol de-
clined the most during the 20-year

Change in Cardiovascular Risk: 1990 — 2010 - Mitchell et al

period, while the prevalence of
high LDL and total cholesterols de-
clined the most for Black women.

Change in the Black-White
Difference in Cardiovascular
Risk Factors

In 1990, Black men had a higher
prevalence of high systolic and dia-
stolic blood pressure, LDL choles-
terol and HbAlc compared with
White men, but a lower prevalence
of low HDL cholesterol (Table 3).
By 2010, the Black-White difference
in high diastolic blood pressure and
HDL cholesterol was not signifi-
cant. In contrast, the difference for
high triglycerides widened: although
the prevalence among White men
was consistently higher than that of
Black men, this difference increased
and was only significant in 2010.

Black women had a higher preva-
lence of high diastolic blood pressure,
high LDL cholesterol, high HbAlc
and obesity in 1990, while White
women had a higher prevalence of
high triglycerides. By 2010, Black
women still had a higher prevalence
of high HbAlc and obesity, but dif-
ferences in diastolic blood pressure
and LDL cholesterol were not sig-
nificant. White women had a high-
er prevalence of high triglycerides
compared with Black women, but
the magnitude of this difference was
reduced by 42% from 1990-2010.

Change in the Diagnosis and
Treatment of High Blood
Pressure and High Cholesterol
Among men with controlled
blood pressure, the use of anti-hy-

pertensive medications increased

significantly from 1990-2010 (Table

Ethnicity & Disease, Volume 29, Number 4, Autumn 2019

4). For White men, the prevalence
increased 14.3 percentage points
from 10.2% in 1990 to 24.5% in
2010. For Black men, the prevalence
increased from 10.8% to 26.4%.
For both races, the increase in med-
ication-controlled blood pressure
coincided with a decrease in uncon-
trolled blood pressure and increases
in the effectiveness of anti-hyper-
tensive medications: Among indi-
viduals taking medications for high
blood pressure, the proportion with
normal systolic blood pressure lev-
els increased 24.5 percentage points
among White men and 25.1 percent-
age points among Black men. At the
same time, the proportion of men
without a history of high blood pres-
sure decreased 5.1 percentage points
and 6.4 percentage points among
White and Black men, respectively,
indicating a decline in the primary
prevention of high blood pressure.

From 1990-2010, there was an
approximately four-fold increase in
the use of lipid-lowering medica-
tions for White and Black men. The
effectiveness of these medications
also improved during this period,
from 67.2% to 96.1% for White
men and from 62.8% to 92.4% for
Black men. While the proportion of
White men without a history of high
cholesterol declined by 5.9 percent-
age points, the proportion among
Black men did not change apprecia-
bly, suggesting that more White men
experienced the onset of high cho-
lesterol compared with Black men.

Table 5 presents the patterns of
diagnosis and treatment for women.
From 1990-2010, anti-hypertensive
medication use increased 9.9 per-
centage points among White women

593



Change in Cardiovascular Risk: 1990 — 2010 - Mitchell et al

Table 5. Prevalence of measured high systolic blood pressure (SBP) and total cholesterol (TC), diagnosis and medication use
among White and Black US women, aged >40 years, NHANES: 1990, 2000, 2010

‘0 (¢}
Prevalence, % % change

1990 2000 2010 1990-2000 2000-2010 1990-2010

White women

Systolic blood pressure
Measured high SBP

Undiagnosed 8.64 11.92 6.24 3.28 -5.68 -2.40

Diagnosed, no meds 3.81 3.76 0.86 -.05 -2.90 -2.95

Diagnosed, w/ meds 10.58 13.84 9.6 3.26 -4.24 -.98
Measured normal SBP

No history of condition 57.16 50.58 54.76 -6.58 4.18 -2.40

Diagnosed, no meds 6.91 4.24 5.82 -2.67 1.58 -1.09

Diagnosed, w/ meds 12.90 15.65 22.73 2.75 7.08 9.83
Total 100.00 99.99 100.00

Total cholesterol
Measured high TC

Undiagnosed 12.55 8.21 8.83 -4.34 .62 -3.72

Diagnosed, no meds 18.72 12.29 6.25 -6.43 -6.04 -12.47

Diagnosed, w/ meds 3.66 2.93 2.67 -73 -.26 -.99
Measured normal TC

No history of condition 46.29 51.15 46.59 4.86 -4.56 .30

Diagnosed, no meds 14.43 12.59 11.43 -1.84 -1.16 -3.00

Diagnosed, w/ meds 4.35 12.82 24.23 8.47 11.41 19.88
Total 100.00 99.99 100.00

Prevalence, % % change
1990 2000 2010 1990-2000 2000-2010 1990-2010

Black women

Systolic blood pressure
Measured high SBP

Undiagnosed 10.82 9.91 7.73 -91 -2.18 -3.09

Diagnosed, no meds 6.38 6.11 2.13 -.27 -3.98 -4.25

Diagnosed, w/ meds 18.72 24.07 10.94 5.35 -13.13 -7.78
Measured Normal SBP

No history of condition 38.64 34.17 45.47 -4.47 11.3 6.83

Diagnosed, no meds 7.46 4.89 4.67 -2.57 -22 -2.79

Diagnosed, w/ meds 17.98 20.85 29.05 2.87 8.20 11.07
Total 100.00 100.00 99.99

Total cholesterol
Measured high TC

Undiagnosed 13.19 11.04 7.30 -2.15 -3.74 -5.89

Diagnosed, no meds 14.33 9.75 5.28 -4.58 -4.47 -9.05

Diagnosed, w/ meds 3.72 3.92 2.07 .20 -1.85 -1.65
Measured normal TC

No history of condition 48.64 51.71 52.98 3.07 1.27 4.34

Diagnosed, no meds 16.18 16.34 12.56 16 -3.78 -3.62

Diagnosed, w/ meds 3.95 7.24 19.81 3.29 12.57 15.86
Total 100.01 100.00 100.00

SBP, systolic blood pressure; TC, total cholesterol.
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and 3.3 percentage points among
Black women. For both groups, the
greatest increases occurring between
1990-2000; however, in the most re-
cent 10-year period, medication use
among Black women declined by 4.9
percentage points. The effectiveness
of anti-hypertensive medications also
improved (from 54.9% to 70.3% for
White women and from 49.0% to
72.6% for Black women) and cor-
responded with declines in uncon-
trolled blood pressure. Declines in
uncontrolled blood pressure were
greatest from 2000-2010 and were
more than two times greater among
Black women than White women.

For high total cholesterol, the
use of lipid-lowering medications
also increased from 8.0% in 1990 to
26.9% in 2010 for White women and
from 7.7% to 21.8% for Black wom-
en; the greatest increases were seen
from 2000-2010. Increases in the ef-
fectiveness of lipid-lowering medica-
tions were greater than increases in
the effectiveness of anti-hyperten-
sive medications. Effectiveness rates
reached 90% by 2010 for both med-
ications; prior to then they were only
54.3% and 51.5% effective for White

and Black women, respectively.

DiscussioN

Notable improvements in cardio-
vascular risk occurred from 1990-
2010 for US Whites and Blacks.
Total cardiovascular risk and the
prevalence of nearly all risk factors
declined for both sexes and races.
Prior research on sex differences in
trends in total cardiovascular risk
documented steady improvements

Change in Cardiovascular Risk: 1990 — 2010 - Mitchell et al

among men since the 1990s, while
improvements among women be-
gan in the 2000s.”” We build upon
this work by examining race differ-
ences in sex-specific trends in car-
diovascular risk, and evaluating how
changes in individual risk factors
and in the diagnosis and treatment
of high blood pressure and high
cholesterol influenced these trends.

Blacks consistently had high-
er total cardiovascular risk than
Whites, but this difference was only
significant in the 2000s, which sug-
gests disparities in cardiovascular
risk worsened from 1990-2000 and
then improved. However, within-
sex analyses revealed that the trend
in the overall disparity was driven
by disparities among women: com-
pared with White women, Black
women had significantly higher
risk in the 1990s and 2000s; there-
after, Black women experienced
greater improvements in risk than
Whites differ-

ence. Conversely, differences be-

eliminating the

tween White and Black men were
not significant at any time. Thus,
from 1990-2010, the presence of
and change in Black-White dis-
parities in total cardiovascular risk
in the total population were driv-
en by disparities among women.

For Black and White women,
improvements in total cardiovas-
cular risk reflected declines in the
prevalence of high blood pressure
and improved lipid profiles. These
changes corresponded with increas-
es in the use of lipid-lowering and
antihypertensive medications and
improvements in their effective-
ness. However, differential change

in the prevalence of high LDL cho-
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lesterol, high diastolic blood pres-
sure and obesity likely contributed
to the narrowing of the disparity
in risk among women. While rates
of high LDL cholesterol and high
diastolic blood pressure improved
among Black women from 1990-
2010, White women experienced
little or no change in these risk
factors. Consequently, previously
observed disparities in LDL choles-
terol and diastolic blood pressure

...compared with White
women, Black women
had significantly higher
risk in the 1990s and
2000s; thereafter, Black
women experienced greater
improvements in risk than
Whites, eliminating the

difference.

were absent by 2010. Addition-
ally, obesity among White women
1990-2010 but
showed no effective change among

increased from

Black women, despite their having
the highest obesity rates. Thus, the
combination of improving blood
pressure and lipid profiles among
Black women, and increasing rates
of obesity among White women,
likely contributed to the reduction
of the Black-White disparity in total

cardiovascular risk among women.
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Black and White men had simi-
lar total cardiovascular risk the en-
tire 20-year period. This absence of
a significant difference in risk is an
unexpected finding because prior
research has shown that Blacks have
a greater average number of cardio-
vascular risk factors than Whites
regardless of sex.?*?*333 One pos-
sible explanation is that past efforts
at reducing disparities in cardiovas-
cular risk factors and improving the
cardiovascular health of Black men
have been successful. However, it is
unlikely that disparities in cardio-
vascular risk would have been elimi-
nated prior to the 1990s. Another
explanation is that heterogeneity in
the direction of race differences for
the individual risk factors resulted
in similar total cardiovascular risk
levels for this count measure. Our
data lend some support to this ex-
planation: the number of risk fac-
tors for which the race difference
favored White men was equal to
the number of risk factors for which
the difference favored Black men.
Moreover, this study and past re-
search has shown that, while Black
men tend to have worse blood pres-
sure values, their lipid profiles tend
to be comparable to or better than
those of White men.** This balance
in the distribution of race differ-
ences across individual risk fac-
tors potentially resulted in similar
overall risk levels. Thus, studies of
change in summary risk measures
are useful for global assessments
of changing risk but should be ac-
companied by an examination of
changes in individual risk factors to
more clearly understand what drives
trends in the summary measure.
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Study Limitations

One limitation of this study is
that we did not consider changes in
diet, physical activity or medication
adherence. We also cannot account
for changes in the prescribing behav-
ior of providers. Recent changes in
the guidelines for the use of lipid-
lowering drugs and the diagnosis of
high blood pressure” could affect
prevalence estimates and the appar-
ent efficacy of medications for these
conditions. Lastly, this study fo-
cused on prevalence instead of other
metrics, such as the age at onset of
high-risk values and disease severity,
which would be useful for compre-
hensively evaluating the effectiveness
of our health care system and dis-
cerning whether population health
and health disparities are improving.

CONCLUSION

Significant improvements have
been made in the cardiovascular
health of US middle-aged and old-
er adults and declines in racial dis-
parities in cardiovascular risk since
the 1990s. These improvements in
population health are partly due to
improvements in the use and effec-
tiveness of lipid-lowering and anti-
hypertensive medications. Whether
these trends will continue or trans-
late into further declines in dispari-
ties in CVD mortality is unclear.
Recent trends in obesity risk?® may
offset some of the improvements
seen from 1990s to 2010s. The prev-
alence of obesity and class 3 obesity
is increasing among women and may
lead to a slowing or reversal of trends
in racial disparities in total cardio-

vascular risk. Future research should
examine trends in risk factors that
extend into the next decade and in-
vestigate the link between changes in
cardiovascular risk factors and CVD
mortality for Blacks and Whites.
Such research would elucidate how
the prevention, treatment and man-
agement of these factors influence
racial disparities in life expectancy.
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