Preventive Medicine 33, 517-522 (2001)

doi:10.1006/pmed.2001.0928, available online at http:f'www.idealibrary.com on In E &I.I:m

X¥0200141

Disparities in Cholesterol Screening:
Falling Short of a National Health Objective

David W. Brown, MSPH, M.Sc., Wayne H. Giles, M.D., M.Sc.,! Kurt J. Greenlund, Ph.D.,
and Janet B. Croft, Ph.D.

Cardiovascular Health Branch, Division of Adult and Commumnity Health, National Center for Chronic Disease Prevention and
Health Fromotion, Centers far Disease Confrol and Prevention, Atlanta, Georgla 30341

Fublished online October 24, 2001

Background. The objective of this study was to deter-
mine whether the Year 2000 national health obhjective
for cholesterol screening was attained and to identify
disparities in cholesterol screening across racial or
ethnic and sociceconomic groups,

Methods., Using data from 149,692 persons inter-
viewed by the 1999 Behavioral Risk Factor Surveil-
lance System, we estimated the proportion of adults
age =20 vears who were screened for high blood choles-
terol within the preceding 5 years.

Results. Overall, an estimated 70.8% of the U.5. popu-
lation was screened for cholesterol, falling short of the
Year 2000 objective of 75%. Screening prevalence was
lowest at ages 20-44 vears (58.2%), in contrast to ages
45-64 vears (81.9%) and =65 years (87.1%). Screening
prevalence was also low among Asian or Pacific Island-
ers (62.Y%) and Hispanics (60.7%), particularly His-
panic men (55.3%). After multivariate adjustment,
Asian Pacific Islanders were significantly less likely to
be screened compared with white non-Hispanics
(OR = 0.76, 95% CI 0.65, 0.89). The likelihood of screen-
ing decreased with decreasing income level (P < 0.05)
and persons with health insurance were 1.6 times more
likely to have been screened during the past 5 years
than adults with no insurance (P << 0.05).

Conclusions. Significant disparities in cholesterol
screening exist across age, gender, racial or ethnic, and
socioceconomic groups in the United States. As we look
to attain the objectives of Healthy People 2010, state
arud local health officials and policy makers should be
aware of these disparities in order to design and target
effective cholestercl screening programs and cardio-
vascular disease prevention programs to those most in
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INTRODUCTION

High blood cholesterol (HBC) is a major modifiable
risk factor for heart disease. In 1985 the National
Heart, Lung, and Blood Institute initiated the National
Cholesterol Education Program to reduce the HBC
prevalence in the United States [I]. One approach to
reducing blood cholesterol levels in the general popula-
tion is through increased awareness of HBC as a risk
factor for heart disease among the public; screening is
one method to heighten public awareness and reinforce
educational messages concerning chelesterol [2,5]. The
National Cholesterol Education Program recommends
that all adults age =20 years be screened for HEC at
least once every D years.

In the mid-1980s the percentage of the U.S. popula-
tion that received cholesterol screening was quite low.
In 1985, results from the Cholesterol Awareness Survey
indicated that 35% of the U.S. public had been screened
for HEBC [ 1]. By 1988 the estimated proportion of adults
age =20 years who were screened within the preceding
5 years was 51.2% [4]. In 1990, "Healthy People 2000"
was released, with one of its national objectives being
to increase to 75% by the Year 2000 the proportion of
adults age =18 years who had had their blood choles-
terol checked within the preceding 5 years [5]. In 1995,
a midcourse progress report of “Healthy People 20007
noted that progress was being made with respect to
lowering HBC. Indeed, data from the Third National
Health and Nutrition Examination Survey showed a
significant drop in the average cholesterol level be-
tween the late 1970s and 19805 and the early 1990s [&].

These general findings of progress in the control of
cholesterol notwithstanding, studies from the early

091-T4 35001 $35.00
@ 2001 by American Health Foundation and Elsevier Science
All rights reserved



al8

1990s noted disparities in cholesterol screening by so-
cineconomic status and racefethnicity [7]. In 1998 the
President's Initiative on Race moved to eliminate racial
and ethnic disparities in health. In the present study
we use data from the 1999 Behavioral Risk Factor Sur-
veillance System (BRFSS) to examine progress made
toward attaining the Year 2000 objective for cholesterol
screening; in addition, we identify disparities in screen-
ing for HBC across age, gender, racial or ethnic, and
socioeconomic groups.

METHODS

The BRI'SS is a state-based surveillance system sup-
ported by the Centers for Disease Control and Preven-
tion. A detailed description of the survey design and
random sampling procedures is available elsewhere [&].
Eriefly, the surveillance system collects data on the
many behaviors and conditions that place adults (age
=18 years) at risk for chronic disease including cardio-
vascular disease. Trained interviewers collect data on
a monthly basis using an independent probability sam-
ple of households with telephones among the noninsti-
tutionalized U.S. population. Multiple attempts are
macde to contact a household before substituting an-
other household. After contacting a household, the in-
terviewer randomly selects an adult age 18 years or
older for the interview. In 1999, data were collected
from 159,989 persons with a response rate of 68.4% [4.

In the 1999 survey, respondents were asked whether
they had ever had their blood cholesterol checked and,
if 50, the time that had elapsed since they last had their
cholesterol checked. Those who reported being screened
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within the preceding 5 years were classitied as having
been screened for HBC. Race or ethnicity was coded
as white non-Hispanic, black non-Hispanic, other non-
Hispanic, white Hispanic, black Hispanic, other His-
panic, Asian or Pacific Islander, and American Indian
or Alaska Native.

For this analysis, data were analyzed for 149,692
(93.6% of total persons interviewed by BRFSS) persons
age =20 years with complete information for age, race,
and gender who responded to the cholesterol questions
and resided in the 50 states, District of Columbia, or
Puerto Rico in 1999, The data were weighted to account
for the age, race, and gender distribution in each state.
A Cochran—-Mantel-Haenszel y* test was used to com-
pare differences in categorical variables across groups.
Logistic regression was used to obtain odds ratios (ORs)
and 95% confidence intervals (Cls). SUDAAN 7.0 (Re-
search Triangle Institute, 1996) was used to account
for the complex sampling design and to achieve accurate
variance estimates, All statistical inferences were
based on a significance level of P = 0.05.

RESULTS

(render distributions within each of the racial or eth-
nic groups were similar (Table 1). A greater proportion
of Hispanics were age <65 years compared with white
non-Hispanics. Also, the proportion of adults with <12
vears of education, no health insurance, and a house-
hold income <$15,000 was greater among Hispanics
than the other racial or ethnic groups,

In 1999, an estimated 70.8% of the U.S. population
age =20 years had been screened for HEC within the

TABLE 1
Demographic and Seciceconomic Characteristies by Racial or Ethnie Croup—Behavioral Risk Factor Surveillance Systemn, 1999
WNH BNH ONH WH EH OH AP ATAN
(N=120,193) (N=11,493) (N=1997) (N=T77T14) (N=1099) (N=3599) (N=2531) (N=2066)
Men (o) 47.8 43.7 52.3 47.5 21.3 hd.2 25.0 23.8
Age, years (%)
20-44 16.9 56.5 53.9 64.3 64.3 71.5 64.3 58.2
45-64 31.9 30.2 30.1 25.1 26.6 22.6 27.3 31.3
=65 2l.2 13.4 16.1 10.6 2.1 3.9 8.4 10.5
Education, years (%)
=12 9.6 17.1 13.3 37.0 40.5 a7.5 4.3 18.3
=12 90.4 82.9 B6.7 63.0 59.5 62.5 95.7 81.7
Health insurance (%)
None 9.5 18.2 20.1 30.3 28.5 35.1 13.7 26.7
Any 80.2 B1.8 79.8 69.7 T1.5 64.9 86,3 3.3
Income (%)
< 515,000 7.5 16.2 12.3 23.T 33.5 20.6 10.1 13.6
5$15,000-24,959 14.3 22.3 21.6 23.2 25.1 25.2 15.6 23.5
$25,000-49,999 31.7 31.5 28.6 23.3 16.9 24.6 29.1 3d.2
=350,000 31.9 15.5 23.1 14.1 6.0 11.3 37.0 19.0
Not availahle 14.6 14.5 12.5 15.7 18.5 18.4 11.7 12.5

Mote, WNH, white non-Hispanic; BNH, black non-Hispanie; ONH, other non-Hispanic; WH, white Hispanie; BH, black Hispanic; OH,
other Hispanic; APL, Asian or Pacific Islander; AIAN, American Indian or Alaska MNative.
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preceding 5 years. As shown in Table 2, women were
significantly more likely to be screened than men
(73.1% wvs 68.4%). Screening prevalence was lowest
among Hispanics (white Hispanic, 62.1%; black His-
panic, 61.3%; other Hispanic, 56.6%) and highest
among white non-Hispanics (73.1%). In fact, the screen-
ing prevalence among Hispanic men (55.3%) was 34%
lower than that of white non-Hispanic men (74.7%).
However, after adjustment for age, education, health
insurance, and income, none of the Hispanic groups
had a significantly lower prevalence of screening than
the referent group, white non-Hispanics. In contrast,
Asian Pacific Islanders were significantly less likely to
have been screened compared with white non-Hispan-
ics after adjustment for these sociodemographic charac-
teristics. Overall by age, screening prevalence was low-
est among those ages 20-44 years and highest among
those age =65 years.

Differences in cholesterol screening prevalence were
also observed across three socioeconomic measures: ed-
ucation, health insurance, and annual household in-
come (Table Z). After multivariate adjustment, persons
with =12 years of education were 1.5 times (95% CI
1.39, 1.61) as likely to have been screened for HBC as
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those with <12 years of education. Persons who re-
ported no health insurance had a significantly lower
screening prevalence than those who reported coverage
(45.0% vs 75.0%). Cholesterol screening also increased
significantly with increasing income level; after multi-
variate adjustment, persons with income =3550,000
were more likely to have been screened than those with
income <$15,000 (OR = 1.85, 95% CI 1.73, 1.98).
Within racial or ethnic groups, screening prevalence
for HEC was lower among those ages 20-44 years and
with lower income (Table 3). Among all persons with
incomes <<$25,000, Hispanics ages 20-44 years had a
lower screening prevalence than white non-Hispanics
and black non-Hispanics of the same age group. In all
three ethnic groups, young persons ages 20-44 years
with incomes <<315,000 had almost half the screening
prevalence of older adults ages =65 with incomes of
$50,000 or more (white non-Hispanic, 48% vs 93%;
black non-Hispanic, 46% vs 93%; and Hispanic, 37% vs
81%, respectively). Among those ages =65 years, for
both white non-Hispanics and Hispanics, the percent-
age of persons screened for HBC was =80% across all
income levels; among black non-Hispanics in this age

TABLE 2

Percentage of Persons Sereened for High Blood Cholesterol within the Preceding 5 Years in the United States by Population
Characteristics— Behavioral Risk FFactor Surveillance System, 1999

M interviewed

% Screened for HBC? OR® (95% CI)

Cender
Men 61,062
Women 88,640
Race/ethnicity
White, non-Hispanic 120,193
Black, non-Hispanic 11,493
White, Hispanic 7.714
Black, Hispanic 1,099
Other, Hispanic 3,599
Asian or Pacific Islander 2231
American Indian or Alaska Native 2,066
Other, non-Hispanic ooy
Age, years
20-44 72,320
4564 47, 574
=h5 29,498
Education, years
=12 19,078
=12 130,614
Health insurance
Mone 18,282
Any 131,206
Ineome
= %15,000 17,332
$15,000-524,999 23,871
525,000-549.999 46,560
2= 250, 00D 37,532

B4 1.0 (referent)
73.1 1.23 (1.19, 1.28)
73.1 1.00

G99 1.20 (1.11, 1.29)
62.1 1.12 (1.02, 1.23)
61.3 1.15 (0.90, 1.47)
56.6 1.02 (0.89, 1.18)
62.T 0.76 (0.65, 0.89)
65.2 1.05 (0.86, 1.29)
6T.8 1.00 (0.79, 1.27)
58.2 1.00

81.9 3.16 (2.99, 3.33)
87.1 5.12 (4.76, 5.51)
62.5 1.00

722 1.50 (1.39, 1.61)
45.0 1.00

75.0 2.36 (2.21, 2.52)
651.3 1.00

64.6 0,99 (0,92, 1.08)
69.5 1.19 (1.12, 1.26)
78.8 1.85 (1.73, 1.98)

“Weighted percentage.
* 0dds ratios (OR) adjusted for all variables shown.
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TABLE 3

Percentage® of Persons Sereened for High Blood Cholesteral within the Preceding 5 Years by Income According to Race/Ethnicity
and Age—Behavioral Risk Factor Surveillance System, 1999

White, non-Hispanic Elack, non-Hispanic Hispanic

£0-44 45-64 20-44 45-64 20-44 45-64
years years =65 years Years years =63 years YEears years =65 vears

Income NE (%67 N (%) N (%) N (98) N (9) N (%) N (%) N (%) N (30)

< 515,000 3,746 (47.9) 3,233 (70.0) 4,669 (B1.5) BAT (45.6) 596 (76.4) 451 (V6.5) 1,466 (37.3) 862 (66.7) 632 (87.6)
$15.000-324,999 8,163 (47.9) 4960 (77.2) 6,129 (87.3) 1.673 (56.9) 697 (74.6) 377 (89.3) 1,832 (45.8) 662 (T1.7) 275 (B4.5)
$25,000-349999 20,474 (56.9) 12,314 (80.8) 5,737 (90.1) 2,274 (64.5) 967 (83.4) 196 (86.7) 2,069 (60.3) 702 (B2.5) 158 (86.3)
=550,000 17,138 (69.4) 13,811 (88.1) 2,361 (92.9) 995 (77.3) 557 (90.00 49 (93.1) 1,021 (73.3) 462 (87.6) 48 (80.5)

4 Weighted percentage sereened for HBC.
S Mumber interviewed.

range it was >80% in the top three income groups
(=$15,000).

DISCUSSION

Although significant progress has been made since
the mid-1980s in screening the U.5. population for cho-
lesterol [/0)], our report suggests that as a whole the
country did not attain the Year 2000 objective of 75%,;
however, certain groups, including those ages 65 years
and older and those with health insurance, did meet
the Year 2000 objective. Additionally, we identified sig-
nificant disparities in cholesterol screening prevalence
between the young and the old, men and women, and
groups with low and with high socioeconomic status
and across racial or ethnic groups. These patterns are
consistent with patterns of cardiovascular disease mor-
tality and morbidity among minority populations and
groups with low socioeconomic status. For example,
mortality rates for cardiovascular disease in the Na-
tional Longitudinal Mortality Study decreased steadily
with increasing income and education among both men
and women ages 25-64 years after adjustment for age
and race [11]. In addition, in the Evans County study,
black men overall and white men of low sociceconomic
status had poorer survival from ischemic heart disease
than white men of higher sociceconomic status [1.2].

Substantial differences in screening prevalence were
observed between the young and the old. This may be
partly due to conflicting recomnmendations within the
medical community regarding cholesterol screening.
While the National Cholesterol Education Program,
‘Healthy People 2000," and "Healthy People 20107
health objectives recornmend the screening of all adults
age =20 once every 5 years, the American College of
Physicians [13] and the U.S. Preventive Services Task
Force [14] recommend screening only for men ages 35-
63 years and women ages 45-65 years. These two latter
health agencies recommend screening among younger
adults only when a family history or physical examina-
tion suggests a familial lipoprotein disorder or when at

least two other risk factors that may increase the risk
for heart disease are present. Due to the conflicting
recommendations of national health agencies, the anal-
yses were repeated, restricting the sample to men ages
35-65 years and wormnen ages 45-65 years. While the
percentages of persons screened were higher (83% for
men and 89% for women), the trends in screening were
similar to those observed for all adults. The proportion
of women screened was greater than that for men and
differences across racial or ethnic and income groups
persisted. In addition, there were few differences in
the groups that attained the Year 2000 national health
objective. Since the release of American College of Phy-
sicians and U.5. Preventive Services guidelines, recent
data [15] suggest that screening young adults may be
prudent. Cholesterol measurement among young
adults is important for reducing the risk of future heart
disease [3]. It is evident that the atherogenic process
begins in early childhood and progresses between the
ages of 20 and 45 [16]. In addition, the Johns Hopkins
Precursors Study has demonstrated that serum choles-
terol levels of young adults predict mortality from both
cardiovascular disease and all causes 30-40 years after
baseline measurement, independent of other cardiovas-
cular disease risk factors [17]. Thus, the observed low
prevalence of cholesterol screening among persons age
=43 years is of particular concern.

One of the advantages of using the BRFSS includes
the large sample size, approximately 160,000 persons
per year. This enables the examination of screening
rates across groups not previously examined, including
Asian Pacific Islanders, American Indian Alaska Na-
tives, and black Hispanics. Indeed the present analysis
noted substantial differences in screening prevalence
by race and ethnicity; both Hispanics and Asian Pacific
Islanders had a substantially lower prevalence of
screening than their white non-Hispanic counterparts.
However, with the adjustment for differences in age,
gender, sociceconomic status, and health insurance
these differences disappeared for Hispanics, suggesting
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that lower socioeconomic status and lack of health in-
surance explain the low prevalence of screening among
Hispanic Americans. The findings among Asian Pacific
Islanders suggest that other factors may account for
lower screening prevalence among this segment of the
population. In any event, additional efforts are needed
to address the low screening prevalence among minor-
ity groups, particularly racial and ethnic minorities of
low socioeconomic status.

Eecently published data from the BRFSS indicate
substantial variation in cholesterol screening by state
| 18]. While the majority of states experienced increases
in screening during the 1990s, seven states experienced
a decline in cholesterol screening. Additional studies
should examine whether the states experiencing de-
clines in screening are also the states with substantial
Asian Pacific Islander and Hispanic populations.

The results of this analysis are subject to at least two
limitations. First, these data are self-reported. Conceiv-
ably, some participants were screened for elevated cho-
lesterol but did not know they had been, and thus we
may have underestimated the prevalence of screening
for HBC [14]. Reliability and validity estimates for sev-
eral BRFS5 self-report measures have been described
[19-21]. Second, the BRFSS is a telephone-based sur-
vey. Persons of low sociceconomic status, who are less
likely to have been screened, are also less likely to have
a telephone and thus may not be included. Therefore,
we may be overestimating the prevalence of screening
for HEC, and we may also be underestimating the dif-
ferences in screening by sociceconomic status.

In conclusion, the overall prevalence of cholesterol
screening in the United States in 1999 was slightly less
than the Year 2000 national health objective of 75%.
The national objective was attained in some subpopula-
tions, including persons ages 63 years and older and
those with health insurance and with income =3%50,000:
however, the proportion screened did not reach the ob-
jective for many groups, including Asian Pacific Island-
ers. Our results provide evidence of the need to focus
cholesterol screening programs on minority populations
and on those with lower sociceconomic status. In partic-
ular, programs that target young adults, men, persons
with low incomes, and those with no health insurance
coverage are needed. State and local public health offi-
cials, health insurers, and other policy makers need to
recognize that these groups may be underscreened in
their own communities and design effective, targeted
programs that will help eliminate racial and ethnic
disparities in cardiovascular disease by the Year 2010
while attaining the Year 2010 objective for cholesterol
screening of 80%.
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