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SETTING: In view of the recognized potential benefits of
nutritional therapy in older persons, Congress is evaluating
the coverage of nutritional services for Medicare beneficia-
ries.

OBJECTIVE: To estimate the number of older persons in the
US who have one or more cardiovascular risk factors (hyper-
tension, increased low density lipoprotein (LDL) cholesterol,
and diabetes mellitus), for which nutritional therapy is rec-
ommended.

DESIGN: Cross-sectional analysis of adults, aged =65, par-
ticipating in the Third National Health and Nutrition Exam-
ination Survey (NHANES III).

MAIN OUTCOMES: The authors estimated the proportion
of adults, aged =65, with diabetes mellitus, increased LDL
cholesterol, and/or hypertension. Efforts were made to assess
whether obesity status, gender, race, and/or socioeconomic
factors were associated with the prevalence of any or all three
conditions.

RESULTS: Approximately 86% (20 million persons) in the
US, aged =635, have at least one of the index conditions.
Whereas a higher body mass index (BMI) increased the
likelihood of having any or all three conditions, 81% of
persons of average body weight (BMI <25 kg/m?) had at least
one condition. After adjusting for age, gender, BMI, marital
status, and poverty index, blacks were more likely than
whites to have any one condition (odds ratio (OR) = 3.0, P <
.01) or all three conditions (OR = 2.3, P = .05).

CONCLUSIONS: Almost 90% of Americans aged =65 have
one or more nutrition-related cardiovascular risk factors.
Improved nutritional interventions may be valuable espe-
cially for blacks, who have a higher prevalence of conditions

requiring nutritional therapy. ] Am Geriatr Soc
48:1486-1489, 2000.
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Cardiovascular diseases (CVDs), including stroke and cor-
onary heart disease (CHD), remain a major cause of
avoidable mortality and morbidity in the US. Despite declines
in age-specific CHD mortality rates over the past two de-
cades, CVDs remain the leading cause of death for Americans
over the age of 65." A direct independent association has been
demonstrated between nutrition-related risk factors (in-
creased low density lipoprotein (LDL) cholesterol, hyperten-
sion, and diabetes), morbidity, and healthcare expenditures
in older people.?

Dietary advice by physicians and more extensive nutri-
tional therapy by other providers are integral components of
the management of these risk factors.>* For instance,
nutrition-based interventions have been shown to improve
dietary control and to reduce the need for medication in older
persons with diabetes and hypertension.®’

In view of such findings, many professional associations
recommend nutritional therapy as initial and adjunctive ther-
apy in the management of hypertension, diabetes, and in-
creased cholesterol. However, only 50% of people aged >65
report receiving any nutritional advice by their physicians to
reduce their risk of heart disease or stroke.® Furthermore,
contemporary strategies designed to accomplish nutrition-
related lifestyle changes rely heavily on nonphysicians, prin-
cipally dietitians. Current Medicare policies do not reimburse
such nonphysician services provided in the ambulatory set-
ting. However, the US Congress is currently evaluating the
appropriateness of extending Medicare coverage to include
nutritional guidance by nonphysicians.

To provide information about this policy debate and to
define the boundaries of potential Medicare reimbursement,
we estimated the burden of nutrition-related cardiovascular
risk factors in older adults in the US population, namely,
elevated LDL cholesterol levels, hypertension, and diabetes,
as well as the co-occurrence of these conditions. We also
identified important subgroups within the population that
would benefit especially from the provision of nutritional
support services.

METHODS
We analyzed data from the Third National Health and
Examination Survey (NHANES III), a nationally representa-
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tive population survey conducted between 1988 and 1994.
NHANES III sampled persons aged =2. A total of 30,818
persons were examined including 5252 persons aged =65. Of
these, 1425 persons aged =65 were fasting between 9 and 24
hours at the time of the blood collection and had data on all
covariates.

Using probability-sampling weights as well as the strata
and primary sampling unit pairings that account for the
complex survey design of NHANES III, we estimated the
proportion of adults, aged =635, in the US with one or more
nutrition-related cardiovascular risk factors, e.g., hyperten-
sion, elevated LDL cholesterol, and diabetes mellitus. These
conditions were chosen because they are common among the
older people and because nutritional counseling is recom-
mended routinely as part of their management. LDL choles-
terol and not total cholesterol was selected because guidelines
for lipid lowering generally target LDL cholesterol and be-
cause elevated total cholesterol may also indicate raised high
density lipoprotein levels.*

Hypertension was defined as having an average systolic
blood pressure of =140 mm Hg and/or a diastolic blood
pressure of =90 mm Hg and/or taking blood pressure-
lowering medication. High LDL cholesterol was defined as
having an LDL cholesterol of =130 mg/dL and/or taking
cholesterol-lowering medication. LDL cholesterol was calcu-
lated from the Freidwald equation using triglycerides mea-
sured after an overnight fast. Therefore, all estimates that
utilize LDL cholesterol directly or that depend on LDL cho-
lesterol levels in their definition were performed only on those
persons who had fasting blood samples. Estimates of the total
prevalence of diabetes and hypertension were obtained from
all persons who were interviewed.

Persons were considered to be diabetic if a physician had
ever told them that they had diabetes and/or they had a
fasting plasma glucose =126 mg/dl. This methodology is
likely to underestimate true diabetes prevalence because it
fails to include undiagnosed cases.

Being overweight and obese increase the risk for hyper-
tension, elevated LDL cholesterol, and diabetes. We, there-
fore, estimated the total population size for each of three
weight categories using the most recent National Heart, Lung
and Blood Institute definitions: non-overweight (body mass
index (BMI) <25 kg/m?), overweight (BMI = 25-29.9 kg/
m?), and obese (BMI = 30 kg/m?).” Estimates of the propor-
tion of individuals with the specified conditions were calcu-
lated excluding those observations with missing data on
other covariates. To assess the impact of missing values, we
performed sensitivity analyses under two opposite condi-
tions: (1) we assumed that all persons with missing values had
the specified condition, and (2) we assumed that all persons

with missing values did not have the specified condition. Each

approach produced similar point estimates.

Descriptive data are expressed as the proportion of indi-
viduals with the specified condition(s). Age- and gender-
adjusted trend tests across BMI categories were calculated
using weighted multivariate regression analysis. To deter-
mine whether certain factors (obesity status, race, gender,
education, marital status, and/or poverty level) were associ-
ated with the occurrence of any or all nutrition-related car-
diovascular risk factors, we used age-adjusted sample
weighted logistic regression. Educational status (high school
or more, yes/no), marital status (married, yes/no), and pov-
erty index ratio (PIR) (1 vs >1) were coded as dichotomous

variables. The PIR takes into account the total household
income and family size of the respondent and is adjusted for
inflation, thus allowing it to be used to compare data over
time. A PIR <1.0 indicates poverty, according to the US
Census Bureau standards. STATA software (Release 6,
STATA Corp., College Station, TX) was used in all calcula-
tions.

RESULTS

Table 1 displays the crude proportion of adults aged =65
with hypertension, elevated LDL cholesterol, and diabetes,
alone and in combination, stratified by obesity status. Of an
estimated 22.9 million people aged =65, 86% (20 million)
are estimated to have elevated LDL cholesterol, diabetes,
and/or hypertension. The prevalence of any condition re-
mained relatively constant across different age groups, 65 to
74 (84%), 74 to 85 (88%), and >85 (90%).

Each of the conditions was more likely to occur in
combination with either or both of the other two conditions.
For instance, 88% of individuals with diabetes had at least
one other condition. Similarly, 68% of those with high LDL
cholesterol and 69% of those with hypertension had at least
one other condition.

The prevalence of diabetes increased across categories of
weights, i.e., 9% among non-overweight, 16.8% among
overweight, and 25.2% among obese individuals (P trend
<.001). Similar patterns were observed for high LDL choles-
terol (53%, 61%, and 69%; P = .003) and hypertension
(58%, 61%, and 73%; P = .003). However, even in those
with a non-overweight BMI, 81% of older persons were
estimated to have at least one condition. Increased BMI was
also associated with increased co-occurrence of all three
conditions (P = .005).

Blacks had a higher prevalence than whites of any one
(94% vs 85%) or all three conditions (12.4% vs 4.1%). Table
2 displays the odds ratios for having any of the three index
conditions in four separate models. After adjusting for age
and all of the covariates in each model, blacks and persons
with a BMI of 30 were more likely to have at least one
condition (OR = 3.0, P < .01; and OR = 3.7, P < .01,
respectively). After multivariate adjustment, blacks were also
more likely to have all three conditions together (OR = 2.3,
P = .05). The overall results were similar to those for any
condition, reflecting the high degree of comorbidity among
individuals who have any of the three conditions studied.

DISCUSSION

Nutrition-related CVD risk factors are highly prevalent
among older Americans. We estimate that >20 million per-
sons aged =65 have elevated LDL cholesterol, diabetes,
and/or hypertension. Under current best-practice treatment
guidelines, these individuals would benefit from nutritional
therapy as part of their routine management.>~* Qur point
estimates likely underestimate the need for nutritional inter-
vention because they do not include undiagnosed diabetes,
and because they do not consider other conditions for which
nutritional therapy is recommended, such as renal disease.

This study also documents the complexity of nutrition-
related medical conditions in older persons. Most individuals
who have diabetes, hypertension, or elevated LDL cholesterol
also have at least one other condition. These conditions may
be metabolically linked via the insulin resistance syndrome.
Because comorbidity increases the risk of CVD,'® dietary
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Table 1. Crude Proportion (in percentage) of Adults Aged >65 in the US with the Specified Condition(s) Overall and by Category of

Weight

Weight Category

Non-
Overweight Overweight Obese
Condition(s) All BMI <25 BMI =25-30 BMI =30 P Trend

Prevalence of Each Condition According to the Presence or Absence of Other Conditions
One condition

Diabetes only 1.7 1.0 2.7 1.2 9

Hypertension only 21.3 25.5 20.6 144 .02

High LDL-c only 19.8 20.8 19.9 17.7 2
Two conditions

DM + HTN 3.5 1.1 3.2 8.6 <.001

DM + High LDL-c 2.1 1.1 34 1.5 .6

HTN + High LDL-c 33.2 292 325 421 <.001
Any of the three conditions 86.0 809 87.4 93.3 <.001
All three conditions 4.5 22 5.2 78 007
Total Prevalence of Each Condition

Diabetes 11.7 54 144 19.0 <.001

Hypertension 62.5 58.0 61.4 729 .004

High LDL-c 59.6 563.2 61.0 69.1 .003

Estimated population sizes in millions are 22.9 (total), 9.3 (BM <25), 8.7 (BMI 225-29.9), and 4.9 (BMI =30).

P values are age- and gender-adjusted.

BMI = body mass index; LDL = low density lipoprotein; DM = diabetes mellitus; HTN = hypertension.

Table 2. Odds Ratios (CI) of Having ANY and ALL of the Index
Conditions in Adults Aged =65 years in the US

QOdds Ratio of

Odds Ratio of ALL
ANY Condition  Conditions
Condition(s) OR 95% CI OR 95% ClI
Overweight (BMI 25-30) 1.7' (1.0-3.0) 2.4f (1.1-5.6)
Obese (BMI =30) 3.6* (1.9-6.9) 3.4* (1.3-9.8)
Female 1.4 (0.8-25) 1.4 (0.6-3.2
Black 2.9* (1.5-55) 2.7 (1.1-6.3)
Education (=high school) 1.1 (0.6-1.9) 0.6 (0.3-1.5)
Married 1.2 (0.7-2.2) 1.5 (0.6-3.5)
Poverty index <1.0 0.8 (04-15) 1.6 (0.6-4.1)

Models are also adjusted for age.
*P<.01;tP <.05.

modification is especially important in these individuals.
Multiple conditions increase the complexity of required be-
havior change, and may therefore increase the marginal ben-
efits as well as the costs associated with nutritional interven-
tions.

Prior studies'' have indicated that overweight patients
are more likely than non-overweight individuals to receive
physician nutrition and exercise advice. Although our analy-
ses reaffirm the importance of obesity as an individual risk
factor, a substantial majority of nonobese older men and
women also have one or more nutrition-related conditions.
Therefore, BMI status alone is an insensitive marker for the
provision of dietary advice and other nutritional services.

This analysis also demonstrates that older blacks are
more likely than whites to experience these conditions. This
racial disparity is particularly troubling in light of studies
documenting that blacks experience greater benefit from
nutritional interventions than their white counterparts. In the
DASH trial, blacks achieved twice the amount of systolic
blood pressure reduction as whites (6.9 vs 3.1 mm Hg)!?
from a diet rich in fruits, vegetables, and low fat dairy and
reduced in total and saturated fat.

Given the high prevalence of these conditions in blacks
and the promising results of associated dietary interventions,
blacks represent an especially important population for clin-
ical and policy intervention. Several localities funded by the
CDC REACH (Racial and Ethnic Approaches to Community
Health) 2010 initiative are exploring novel approaches to
diabetes and CVD management among blacks. These
community-based interventions may provide further guid-
ance to clinicians and policymakers designing nutritional
interventions for blacks.'?

One recent study'® suggested that medical nutritional
therapy is likely to be cost effective in the older population.
Currently, nutritional therapy in the ambulatory setting is
not covered by most private insurance policies or by Medi-
care. Under the proposed Medicare Medical Nutrition Act of
1999 (H.R. 1187/S. 660), Medicare would reimburse “nutri-
tional diagnostic, therapy, and counseling services for the
purpose of disease management which are furnished by a
registered dietitian or nutrition professional pursuant to a
referral by a physician.” A recent Institute of Medicine report
endorsed the concept of Medicare reimbursement for
physician-referred nutrition services in outpatient settings.'*

Because 86% of Americans aged =65 have at least one
nutrition-related CVD risk factor, such legislation might have
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a substantial impact on the health and well-being of Medicare
recipients. Were such legislation passed, specific Medicare
reimbursement policies would require further research. Cur-
rent data do not identify the most cost-effective modalities of
nutritional intervention. With important exceptions, the rel-
ative merits of individual and group nutrition counseling for
Medicare recipients have received limited attention in the
research literature. Even in the absence of expanded cover-
age, millions of older Americans would likely benefit from
more comprehensive dietary advice by healthcare profession-
als.

In conclusion, the vast majority of older Americans have
at least one CVD risk factor for which required nutritional
therapy is recommended. Improved nutritional interventions
may be valuable especially for blacks, who have a higher
prevalence of conditions that require nutritional therapy.
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