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Talih (2012) illustrates the use of the symmetrized Rényi index
with National Health and Nutrition Examination Survey (NHANES)
2001–04 data on prevalence of moderate or severe periodontitis among
U.S. adults aged 45–74. These binary individual-level data track Oral
Health objective OH-5 in Healthy People 2020 (HP2020). NHANES
is the data source for about 1 in 7 population-based objectives in
HP2020. Close to one half of the (approximately) 1,200 objectives in
HP2020 are population-based, and most population-based HP2020
objectives track a proportion or rate where the underlying individual-
level variable has a binary outcome. This supplement provides further
illustration of the proposed methodology in Talih (2012) using con-
tinuous individual-level data on total blood cholesterol levels from
NHANES 2005–08. These data track Heart Disease and Stroke ob-
jective HDS-8 in HP2020, which aims to reduce the mean total blood
cholesterol level of adults aged 20 and over.

Disparities in mean total blood cholesterol level among U.S. adults aged 20
and over. Healthy People 2020 (HP2020) objective HDS-8 in the Heart Dis-
ease and Stroke Topic Area aims to reduce the mean total blood cholesterol
level of adults aged 20 and over. Table 1 presents age-adjusted estimates
of mean total blood cholesterol levels (in µg/dL) among U.S. adults aged
20 and over, as estimated from NHANES 2005–08. Those are the baseline
data for HP2020 objective HDS-8 and the final data for Healthy People 2010
objective 12-13. As seen in Table 1, the groups with the lowest mean total
cholesterol levels are non-Hispanic black adults, males, those with at least

∗The findings and conclusions in this paper are those of the author and do not neces-
sarily represent the views of the CDC/National Center for Health Statistics. This work
was performed while the author was on sabbatical leave from the City University of New
York School of Public Health at Hunter College, where he was Associate Professor of
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a college degree, those with a family income 400–499 percent of the federal
poverty level, and those born in the U.S. However, as documented in Na-
tional Center for Health Statistics (2011; chapter 12), disparities relative to
the group with the best rate remain generally either smaller than 10 percent
or statistically non-significant.

< Insert Table 1 about here. >

To illustrate the utility of the symmetrized Rényi index (SRI) in inves-
tigating age group-specific disparities, we examine crude estimates of mean
total blood cholesterol levels that are stratified by the age groups 25–44, 45–
54, 55–64, 65–74, 75–79, and 80 and over; see Table 2. In Figure 1, we present
only the standardized SRI values for the analysis by sex, where it is seen
that the group weighting scheme (population-weighted vs. equally-weighted)
has little to no effect. Further, the steady increase in the between-group SRI
by sex for older age groups is documented in Matthews et al. (2009). How-
ever, overall, a large proportion of total or aggregate disparity in total blood
cholesterol levels remains unexplained.

< Insert Table 2 and Figure 1 about here. >
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Table 1
Total blood cholesterol levels (in µg/dL) in U.S. adults aged 20 and over (age-adjusted),

2005–08.1

Mean2 SE3 95% CI4

Total 197.7 0.548 196.6 198.8
Sex

Male 194.8 0.792 193.2 196.4
Female 200.0 0.670 198.6 201.4

Race/Ethnicity
White only, non-Hispanic 198.2 0.698 196.8 199.6
Black only, non-Hispanic 192.0 0.972 190.0 193.9
Mexican-American 201.0 1.420 198.1 203.9
Other5 198.4 1.440 195.5 201.3

Educational attainment6

Less than high school 200.7 1.141 198.4 203.0
High school graduate 200.3 1.095 198.1 202.6
Some college or AA degree 200.8 0.971 198.8 202.7
College graduate or above 198.7 1.165 196.3 201.1

Family income (percent FPL7)
Less than 100 198.6 1.269 196.0 201.2
100–199 199.2 1.090 196.9 201.4
200–399 197.2 0.865 195.4 199.0
400–499 195.3 1.233 192.8 197.8
500 or above 198.0 1.309 195.4 200.7
N/A8 197.9 2.341 193.1 202.6

Country of birth
U.S. 197.3 0.597 196.1 198.5
Outside U.S. 200.3 1.145 197.9 202.6

1. Data are from the National Health and Nutrition Examination Survey (NHANES) 2005–06
and 2007–08. Total cholesterol is a combination of high-density lipoproteins, low-density
lipoproteins, and very-low density lipoproteins. It is measured enzymatically in a series of
coupled reactions, as described in the NHANES laboratory procedures for total cholesterol
measurement.

2. Estimates are age-adjusted (by the direct method) to the year 2000 U.S. population using
the age groups 20–29, 30–39, 40–49, 50–59, 60–69, 70–79, and 80 and over.

3. Designed-based standard errors (SE) obtained via Taylor linearization (e.g., SUDAAN or
R ‘survey’ package).

4. Lower and upper confidence limits, respectively, for a 95 percent confidence interval (CI).
5. The category Other consists of Hispanic or Latino other than Mexican-American and non-

Hispanic of races other than black and white, including multiracial adults. The category
Other is listed to provide a complete partition of the population into mutually exclusive
groups, but it is not part of the HP2020 population template for objectives monitored
using NHANES 1999 and later.

6. Educational attainment is for adults aged 25 and over. Age-adjustment groups are 25–29,
30–39, 40–49, 50–59, 60–69, 70–79, and 80 and over.

7. Family income as a percent of the federal poverty level (FPL), also known as the poverty
income ratio (PIR).

8. Adults whose family PIR is not available (N/A), listed to maintain a complete partition
of the population.
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(Footnotes for Table 2.)

1. Data are from the National Health and Nutrition Examination Survey (NHANES) 2005–06
and 2007–08.

2. Designed-based standard errors (SE) obtained via Taylor linearization (e.g., SUDAAN or
R ‘survey’ package).

3. Lower and upper confidence limits, respectively, for a 95 percent confidence interval (CI).
4. The category Other consists of Hispanic or Latino other than Mexican-American and non-

Hispanic of races other than black and white, including multiracial adults. The category
Other is listed to provide a complete partition of the population into mutually exclusive
groups, but it is not part of the HP2020 population template for objectives monitored
using NHANES 1999 and later.

5. Educational attainment is for adults aged 25 and over.
6. Family income as a percent of the federal poverty level (FPL), also known as the poverty

income ratio (PIR).
7. Adults whose family PIR is not available (N/A), listed to maintain a complete partition

of the population.
8. Data are statistically unreliable (DSU) due the sample size being less than 30.
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Under Review.

Makram Talih, PhD
Statistician (Health)—Senior Service Fellow
Centers for Disease Control and Prevention
National Center for Health Statistics
Office of Analysis and Epidemiology
Health Promotion Statistics Branch
3311 Toledo Road, Room 6317
Hyattsville, MD, 20782
E-mail: mtalih@cdc.gov

Accepted for publication. Annals of Applied Statistics. 11 December 2012.

mailto:mtalih@cdc.gov
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