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17. Nutrition

See Tables 17-1 and 17-2 and Charts 17-1 through 17-3.
This chapter of the update highlights national nutritional

intake data focusing on foods, nutrients, dietary patterns, and
other dietary factors that are related to cardiometabolic
health. It is intended to examine current intakes, trends and
changes in intakes, and estimated effects on disease to
support and further stimulate efforts to monitor and improve
dietary habits in relation to cardiovascular health.

Prevalence

Foods and Nutrients: Adults
See Table 17-1; NHANES 2005–2006; personal communica-
tion with Dariush Mozaffarian.

The dietary consumption by US adults of selected foods
and nutrients related to cardiometabolic health is detailed in
Table 17-1, according to sex and ethnic subgroups:

● Average consumption of whole grains by white and black
men and women was between 0.5 and 0.7 servings per day,
with only between 3% and 5% of white and black adults
consuming �3 servings per day. Average whole grain
consumption by Mexican Americans was �2 servings per
day, with 22% to 28% consuming �3 servings per day.

● Average fruit consumption ranged from 1.1 to 1.8 servings
per day in these sex and ethnic subgroups; 8% to 11% of
whites, 6% to 9% of blacks, and 6% to 10% of Mexican
Americans consumed �4 servings per day. Including
100% fruit juices, servings consumed and proportions of
adults consuming �4 servings per day approximately
doubled.

● Average vegetable consumption ranged from 1.2 to 2.1
servings per day; 11% to 14% of whites, 5% to 10% of
blacks, and 3% to 5% of Mexican Americans consumed
�5 servings per day. Including vegetable juices and sauces
generally produced little change in these consumption
patterns.

● Average consumption of fish and shellfish was lowest
among white women (1.4 servings per week) and highest
among black and Mexican American men (1.7 servings per
week); between 75% and �80% of adults in each sex and
ethnic subgroup consumed �2 servings per week. About
6% of whites, 7% of blacks, and 6% to 7% of Mexican
Americans consumed �500 mg/d of EPA�DHA.

● Average consumption of nuts, legumes, and seeds was �2
servings per week among black women, black men, and
white women; 3 servings per week among white men; and
6 and 8 servings per week among Mexican American
women and men, respectively. About 18% of whites, 14%
to 17% of blacks, and 36% to 46% of Mexican Americans
consumed �4 servings per week.

● Average consumption of processed meats was lowest
among Mexican American women (1.5 servings per week)
and highest among black men (3.7 servings per week).
Between 40% (Mexican American women) and 68%
(black men) of adults consumed �1 serving per week.

● Average consumption of sugar-sweetened beverages
ranged from �6 servings per week among white women to
18 servings per week among Mexican American men.
About 51% and 32% of white men and women; 76% and
66% of black men and women; and 78% and 61% of
Mexican American men and women, respectively, con-
sumed �36 oz (4.5 eight-ounce servings) per week.

● Average consumption of sweets and bakery desserts ranged
from �4 servings per day (Mexican American men) to 8
servings per day (white men). About two thirds of white
and black men and women; and half of Mexican American
men and women consumed �25 servings per week.

● Between 33% and 54% of adults in each sex and ethnic
subgroup consumed �10% of total calories from saturated
fat, and between 59% and 69% consumed �300 mg/d of
dietary cholesterol.

Abbreviations Used in Chapter 17

AHEI Alternative Health Eating Index

ALA alpha-linoleic acid

apo apolipoprotein

BMI body mass index

BRFSS Behavioral Risk Factor Surveillance System

CDC Centers for Disease Control and Prevention

CHD coronary heart disease

CHS Cardiovascular Health Study

CI confidence interval

CPI Consumer Price Index

CVD cardiovascular disease

DART Diet and Reinfarction Trial

DASH Dietary Approaches to Stop Hypertension

DGA Dietary Guidelines for Americans

DHA docosahexaenoic acid.

EPA eicosapentaenoic acid

g gram

HOMA homeostasis model assessment

HDL high-density lipoprotein

HEI Healthy Eating Index

ISSFAL International Society for the Study of Fatty Acids
and Lipids

kcal kilocalories

LDL low-density lipoprotein

mg milligram

Mm Hg millimeter of mercury

NCHS National Center for Health Statistics

NHANES National Health and Nutrition Examination
Survey

PA physical activity

pmol/L picomoles per liter

PUFA polyunsaturated fat

RR relative risk

TOHP Trials of Hypertension Prevention

�g microgram

USDA US Department of Agriculture

YRBS Youth Risk Behavioral Surveillance
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● About 3% to 7% of whites, 2% to 3% of blacks, and 11%
to 12% of Mexican Americans consumed �28 g/d of
dietary fiber.

● About 7% to 13% of whites, 9% to 10% of blacks, and 17%
to 24% of Mexican Americans consumed �2.3 g/d of
sodium.

Foods and Nutrients: Children and Teenagers
See Table 17-2; NHANES 2005–2006; personal communica-
tion with Dariush Mozaffarian.

The dietary consumption by US children and teenagers of
selected foods and nutrients related to cardiometabolic health
is detailed in Table 17-2:

● Average whole grain consumption was low, ranging from
0.4 to 0.5 servings per day, with �4% of children in
different age and sex subgroups consuming �3 servings
per day.

● Average fruit consumption was low: 1.5 and 1.3 servings
per day in younger boys and girls (5 to 9 years of age), 1.3
servings per day in adolescent boys and girls (10 to 14
years of age), and 0.8 servings per day in teenage boys and
girls (15 to 19 years of age). The proportion consuming �4
servings per day was low and decreased with age: 6% in
those 5 to 9 years of age, 6% to 8% in those 10 to 14 years
of age, and 3% to 4% in those 15 to 19 years of age. When
100% fruit juices were included, servings consumed ap-
proximately doubled or tripled, and proportions consuming
�4 servings per day were 18% to 19% in those 5 to 9 years
of age, 16% in those 10 to 14 years of age, and 10% to 14%
in those 15 to 19 years of age.

● Average vegetable consumption was low, ranging from 0.8
to 0.9 servings per day, with only up to 2% of children in
different age and sex subgroups consuming �5 servings
per day.

● Average consumption of fish and shellfish was low, rang-
ing from between 0.6 and 0.8 servings per week in 5- to
9-year-olds, 0.4 to 1.1 servings per week in 10- to 14-year-
olds, and 0.6 to 0.7 servings per week in 15- to 19-year-
olds. Among all ages, �15% of children and teenagers
consumed �2 servings per week.

● Average consumption of nuts, legumes, and seeds ranged
from 1.0 to 1.2 servings per week among 15- to 19-year-
olds to 1.4 to 1.7 servings per week at younger ages.
Between 9% and 13% of children in different age and sex
subgroups consumed �4 servings per week.

● Average consumption of processed meats ranged from 2.1
to 3.4 servings per week; was uniformly higher than the
average consumption of nuts, legumes, and seeds; and was
up to 6 times higher than the average consumption of fish
and shellfish. Between 42% and 60% of children consumed
�2 servings per week.

● Average consumption of sugar-sweetened beverages was
higher in boys compared with girls and was about 8
servings per week in 5- to 9-year-olds, 11 to 14 servings
per week in 10- to 14-year-olds, and 15 to 23 servings per
week in 15- to 19-year-olds. This was generally consider-
ably higher than the average consumption of whole grains;
fruits; vegetables; fish and shellfish; or nuts, legumes, and
seeds. Only between 13% (boys 15 to 19 years of age) and

40% (boys and girls 5 to 9 years of age) of children
consumed �4.5 servings per week.

● Average consumption of sweets and bakery desserts was
�10 servings per week in 5- to 9-year-olds and 10- to
14-year-olds and 6 to 9 servings per week in 15- to
19-year-olds. From 82% (5 to 9 years of age) to 59% (15
to 19 years of age) of youths consumed �2.5 servings
per week.

● Average consumption of EPA�DHA was low, ranging
from �40 to 80 mg/d in boys and girls at all ages. Only
between 0.4% and 2.5% of children and teenagers at all
ages consumed �500 mg/d.

● Average consumption of saturated fat was between 11%
and 12% of calories, and average consumption of dietary
cholesterol was �230 mg/d. About one fifth to one third of
children consumed �10% energy from saturated fat; and
�80% consumed �300 mg/d of dietary cholesterol.

● Average consumption of dietary fiber ranged from 11 to 14
g/d. Less than 2% of children in different age and sex
subgroups consumed �28 g/d.

● Average consumption of sodium ranged from 3.0 to 3.4
g/d. Between 6% and 12% of children in different age and
sex subgroups consumed �2.3 g/d.

Energy Balance
Energy balance, or consumption of total calories appropriate
for needs, is determined by the balance of average calories
consumed versus expended, with this balance depending on
multiple factors, including calories consumed, PA, body size,
age, sex, and underlying basal metabolic rate. Thus, one
individual may consume relatively high calories but have
negative energy balance (as a result of even greater calories
expended), whereas another individual may consume rela-
tively few calories but have positive energy balance (because
of low calories expended). Given such variation, the most
practical and reasonable method to assess energy balance is to
assess changes in weight over time (see Trends below).

● Average total caloric intake in the United States is �2500
calories in adult men and 1800 calories in adult women (see
Table 17-1). In children and teenagers, average caloric
intake is higher in boys versus girls and increases with age
in boys (see Table 17-2).

● Individual nutritional determinants of positive energy bal-
ance (more calories consumed than expended), as deter-
mined by adiposity or weight gain, include larger portion
sizes,1,2 higher intake of sugar-sweetened beverages,3,4 and
greater consumption of fast food and commercially pre-
pared meals.5–9

● Each of these dietary factors has multiple influences; eg,
preferences for portion size are related to body mass index,
socioeconomic status, eating in fast food restaurants, and
television watching.10,11 Portion sizes are largest at fast
food restaurants compared with home or other
restaurants.12

● Between 1999 and 2004, 53% of Americans consumed an
average of 1 to 3 restaurant meals per week, and 23%
consumed �4 restaurant meals per week.13 In 1999–2000,
41% of US adults consumed �3 commercially prepared
meals per week.6 In 2004, spending on food away from

Heart Disease and Stroke Statistics—2009 Update: Chapter 17 e129

 by guest on Septem
ber 21, 2017

http://circ.ahajournals.org/
D

ow
nloaded from

 

http://circ.ahajournals.org/


home, including restaurant meals, catered affairs, and food
on out-of-town trips, accounted for 42% of average annual
food expenditures.13

● Macronutrient composition of the diet such as percent
calories from total fat or total carbohydrate does not appear
to be strongly associated with energy balance, as ascer-
tained by weight gain or loss.14–16 Preliminary evidence
suggests that aspects of dietary quality, rather than compo-
sition, such as extent of processing of carbohydrates
consumed,16 consumption of trans fat,17–19 and energy
density20–22 may be associated with energy imbalance, as
assessed by changes in adiposity or weight, but such data are
still emerging. Randomized controlled trials in obese individ-
uals generally show modestly greater weight loss with low-
carbohydrate versus low-fat diets at 6 months, but at 1 year,
such differences diminish, and a diet focusing on dietary
quality and whole foods may be most successful.23–25

● Other individual factors associated with positive energy bal-
ance (weight gain) include greater television watching (par-
ticularly as related to greater food consumption)26–31 and
lower average sleep duration, particularly among children.32

● Societal and environmental factors related to energy im-
balance (weight gain), as mediated by either caloric con-
sumption or expenditure, include education, income, race/
ethnicity, and local conditions such as availability of
grocery stores, types of restaurants, safety, parks and open
spaces, and walking or biking paths.33–35 PA is covered in
a separate chapter of this update.

Dietary Patterns
In addition to individual foods and nutrients, overall dietary
patterns can be used to assess more global dietary quality.
Different dietary patterns have been defined, including the
Healthy Eating Index (HEI), Alternative Health Eating Index
(AHEI), Western versus prudent dietary patterns, Mediterra-
nean dietary pattern, and DASH-type diet.

● In 1999–2004, only 19.4% of hypertensive US adults were
following a DASH-type diet (based on fiber, magnesium,
calcium, sodium, potassium, protein, total fat, saturated fat,
and cholesterol). This represented a decrease from 26.7%
of hypertensive US adults in 1988–1994.36

● Among older US adults (�60 years of age) in 1999–2002,
72% met guidelines for dietary cholesterol intake, but only
between 18% and 32% met guidelines for the HEI food
groups (meats, dairy, fruits, vegetables, and grains). On the
basis of the HEI score, only 17% of older US adults
consumed a good-quality diet. Higher HEI scores were
seen in white adults and individuals with greater education;
lower HEI scores were seen in black adults and smokers.37

Dietary Supplements
Use of dietary supplements is common in the United States
among both adults and children:

● Half (52%) of US adults in 1999–2000 used dietary
supplements, with the most common supplement being
multivitamins and multiminerals (67% of supplement us-
ers). Most supplements were taken daily and for at least 2

years. Supplement use was associated with older age,
higher education, greater PA, wine intake, lower body mass
index, and white race.38

● One third (32%) of US children (birth to 18 years of age)
used dietary supplements in 1999–2002, with highest use
(48.5%) among 4- to 8-year-olds. The most common
supplements were multivitamins and multiminerals (58%
of supplement users). The primary nutrients supplemented
included vitamin C (29%), vitamin A (26%), vitamin D
(26%), calcium 21%), and iron (19%). Supplement use was
associated with higher family income, a smoke-free home
environment, lower child body mass index, and less screen
time (television, video games, computers).39

● In a 2005–2006 telephone survey of US adults, 41.3% were
making or had made in the past a serious weight-loss
attempt. Of these, one third (33.9%) had used a dietary
supplement for weight loss, with such use more common in
women (44.9%) versus men (19.8%) and in blacks (48.7%)
or Hispanics (41.6%) versus whites (31.2%); in those with
high school education or less (38.4%) versus some college
or more (31.1%); and in those with household income less
than $40 000/y (41.8%) versus higher (30.3%).40

● Multiple trials of most dietary supplements, including
folate, vitamin C, and vitamin E, have generally shown no
significant effect on CVD risk. The major exceptions are
long-chain omega-3 fatty acids, for which 3 large random-
ized controlled trials, including populations with and with-
out established heart disease, have shown significant re-
ductions in risk of CVD events at doses of 1 to 2 g/d
(GISSI-Prevenzione, JELIS, GISSI-HF).41–43

Trends

Energy Balance
Energy balance, or consumption of total calories appropriate
for needs, has been steadily worsening in the United States
over the past several decades, as evidenced by the dramatic
increases in overweight and obesity among both children and
adults across broad cross sections of sex, race/ethnicity,
geographic residence, and socioeconomic status.44,45

● Although trends in total calories consumed are difficult to
quantify exactly because of differing methods of serial
national dietary surveys over time, multiple lines of evi-
dence indicate that average total energy consumption has
increased by at least 200 kcal/d per person in the past 3
decades.

● Data from NHANES indicate that between 1971 and 2004,
average total energy consumption among US adults in-
creased by 22% in women (from 1542 to 1886 kcal/d) and
by 10% in men (from 2450 to 2693 kcal/d) (see Chart
17-1). These increases are supported by data from the
Nationwide Food Consumption Survey (1977–1978) and
the Continuing Surveys of Food Intake (1989–1998).12 The
increase in calories consumed is attributable primarily to
greater average carbohydrate intake, particularly starches,
grains, and sweetened beverages (see Foods and Nutrients
below).

● The increases in caloric consumption in the United States
relate to changes in several specific dietary factors, includ-
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ing larger portion sizes, greater food quantity and calories
per meal, and increased consumption of sugar-sweetened
beverages, snacks, commercially prepared (especially fast
food) meals, and higher energy-density foods.6,12,46–50

● Between 1977–1978 and 1994–1996, the average portion
sizes for nearly all foods increased at fast food outlets,
other restaurants, and home. These included a 33% increase
in the average portion of Mexican food (from 408 to 541
calories); a 34% increase in the average portion of cheese-
burgers (from 397 to 533 calories); a 36% increase in the
average portion of french fries (from 188 to 256 calories);
and a 70% increase in the average portion of salty snacks
such as crackers, potato chips, pretzels, puffed rice cakes,
and popcorn (from 132 to 225 calories).12

● Among US children 2 to 7 years of age, an estimated
energy imbalance of only 110 to 165 kcal/d (the equivalent
of one 12- to 16-oz bottle of soda/cola) was sufficient to
account for the excess weight gain between 1988–1994
and 1999–2002.51

● Spending on food away from home, including restaurant
meals, catered foods, and food on out-of-town trips, in-
creased from 26% of average annual food expenditures in
1970 to 42% in 2004.13 Half of US per capita food
expenditures were spent on meals outside the home in
2007.52

Foods and Nutrients
Several changes in foods and nutrients have occurred over
time. Selected changes are highlighted:

Macronutrients

● Starting in 1977 and continuing until the most recent
dietary guidelines revision in 2005, a major focus of US
dietary guidelines was reduction of total dietary fat.50

During this time, average total fat consumption declined as
a percent of calories from 36.9% to 33.4% in men and from
36.1% to 33.8% in women (see Chart 17-1).

● Dietary guidelines during this time also emphasized carbo-
hydrate consumption (eg, as the base of the Food Guide
Pyramid),53 which increased from 42.4% to 48.2% of
calories in men and from 45.4% to 50.6% of calories in
women (see Chart 17-1). Evaluated as absolute intakes, the
increase in total calories consumed during this period was
attributable primarily to the greater consumption of carbo-
hydrates, both as foods (starches and grains) and as
beverages.54,55

Sugar-Sweetened Beverages

● Between 1965 and 2002, the average percentage of total
calories consumed from beverages in the United States
increased from 11.8% to 21.0% of energy, representing an
overall absolute increase of 222 cal/d per person.49 This
increase was due largely to increased consumption of
sugar-sweetened beverages and alcohol: average consump-
tion of fruit juices went from 20 to 39 kcal/d; of milk, from
125 to 94 kcal/d; of alcohol, from 26 to 99 kcal/d; of
sweetened fruit drinks, from 13 to 38 kcal/d; and of
soda/cola, from 35 to 143 kcal/d (see Chart 17-2).

● In addition to increased overall consumption, the average
portion size of a single sugar-sweetened beverage in-
creased by �50% between 1977 and 1996, from 13.1 to
19.9 fl oz.12

● Among children and teenagers (2 to 19 years of age), the
largest increases in consumption of sugar-sweetened bev-
erages between 1988–1994 and 1999–2004 were seen
among black and Mexican American youths compared
with white youths.50

Fruits and Vegetables

● Between 1994 and 2005, the average consumption of fruits
and vegetables declined slightly, from a total of 3.4 to 3.2
servings per day. The proportions of men and women
consuming combined fruits and vegetables �5 times per
day were low (�20% and 29%, respectively) and did not
change during this period.56

Morbidity and Mortality

Effects on Cardiovascular Risk Factors
In randomized controlled trials, dietary habits affect multiple
cardiovascular risk factors, including both established risk
factors (systolic and diastolic blood pressures, LDL choles-
terol levels, HDL cholesterol levels, glucose levels, and
obesity/weight gain) and novel risk factors [eg, inflammation,
cardiac arrhythmias, endothelial cell function, triglyceride
levels, lipoprotein(a) levels, and heart rate]:

● A DASH dietary pattern with low sodium reduced systolic
blood pressure by 7.1 mm Hg in adults without hyperten-
sion and by 11.5 mm Hg in adults with hypertension.57

● Compared with the low-fat DASH diet, DASH-type diets
that increased consumption of either protein or unsaturated
fat had similar or greater beneficial effects on CVD risk
factors. Compared with a baseline usual diet, each of the
DASH-type diets, which included varying (27% to 37%)
total fat and focused on whole foods such as fruits,
vegetables, whole grains, and fish; potassium and other
minerals; and low sodium, reduced systolic blood pressure
by 8 to 10 mm Hg, diastolic blood pressure by 4 to
5 mm Hg, and LDL cholesterol by 12 to 14 mg/dL. The
diets that had higher levels of protein and unsaturated fat
also lowered triglyceride levels by 16 and 9 mg/dL,
respectively.58

● In a meta-analysis of randomized controlled trials, consum-
ing 1% of calories from trans fat in place of saturated fat,
monounsaturated fat, or polyunsaturated fat increased the
ratio of total to HDL cholesterol by 0.031, 0.054, and 0.67;
increased apoB levels by 3, 10, and 11 mg/L; decreased
apoA-1 levels by 7, 5, and 3 mg/L; and increased lipopro-
tein(a) levels by 3.8, 1.4, and 1.1 mg/L, respectively.59

● In meta-analyses of randomized controlled trials, consump-
tion of EPA�DHA for �12 weeks lowered systolic blood
pressure by 2.1 mm Hg60 and resting heart rate by 2.5
bpm.61

● In a randomized controlled trial, compared with a low-fat
diet, 2 Mediterranean dietary patterns that included either
virgin olive oil or mixed nuts lowered systolic blood
pressure by 5.9 and 7.1 mm Hg; plasma glucose by 7.0 and
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5.4 mg/dL; fasting insulin by 16.7 and 20.4 pmol/L; the
HOMA index by 0.9 and 1.1; and the ratio of total to HDL
cholesterol ratio by 0.38 and 0.26; and raised HDL choles-
terol by 2.9 and 1.6 mg/dL, respectively.62 The Mediterra-
nean dietary patterns also lowered levels of C-reactive
protein, interleukin-6, intercellular adhesion molecule-1
(ICAM-1), and vascular cell adhesion molecule-1.62

Effects on Cardiovascular Outcomes
Because dietary habits affect a broad range of established and
novel risk factors, estimating the impact of nutritional factors
on cardiovascular health by considering only a limited num-
ber of pathways (eg, only effects on lipids, blood pressure,
and obesity) will systematically underestimate the total im-
pact on health. Randomized controlled trials and prospective
observational studies can better quantify the effect of dietary
habits on clinical outcomes:

● In the Women’s Health Initiative randomized clinical trial
(n�48 835), reduction of total fat consumption from 37.8%
energy (baseline) to 24.3% energy (at 1 year) and 28.8%
energy (at 6 years) had no effect on incidence of CHD (RR,
0.98; 95% CI, 0.88 to 1.09), stroke (RR, 1.02; 95% CI, 0.90
to 1.15), or total CVD (RR, 0.98; 95% CI, 0.92 to 1.05)
over a mean of 8.1 years.63 This was consistent with null
results of 4 prior randomized clinical trials (see below) and
multiple large prospective cohort studies (see below) that
indicated little effect of total fat consumption on risk of
CVD.64–73

● In a meta-analysis of randomized controlled trials, in-
creased polyunsaturated fat consumption, in place of satu-
rated fat, reduced CHD risk by 24%.74

● In a meta-analysis of prospective cohort studies, greater
whole grain intake (2.5 compared with 0.2 servings per
day) was associated with a 21% lower risk of CVD events
(RR, 0.79; 95% CI, 0.73 to 0.85), with similar estimates for
specific CVD outcomes (heart disease, stroke, fatal CVD)
and in sex-specific analyses. In contrast, refined grain
intake was not associated with lower risk of CVD (RR,
1.07; 95% CI, 0.94 to 1.22).75

● In a pooled analysis of prospective cohort studies, each 2
servings per day of whole grain consumption were associ-
ated with a 21% lower risk of developing type 2 diabetes
(RR, 0.79; 95% CI, 0.72 to 0.87).76

● Compared with little or no consumption, modest consump-
tion of fish or fish oil (250 mg/d EPA�DHA, the equiva-
lent of 1 to 2 servings per week of oily fish) was associated
with a 36% lower risk of cardiac mortality (RR, 0.64; 95%
CI, 0.50 to 0.80) in a pooled analysis of prospective cohort
studies and randomized controlled trials.77

● In a meta-analysis of prospective cohort studies, each 2%
of calories from trans fat was associated with 23% higher
risk of CHD (RR, 1.23; 95% CI, 1.11 to 1.37).78

● Each additional daily serving of fruits or vegetables was
associated with a 4% lower risk of CHD (RR, 0.96; 95%
CI, 0.93 to 0.99) and 5% lower risk of stroke (RR, 0.95;
95% CI, 0.92 to 0.97) in meta-analyses of prospective
cohort studies.79,80

● Higher estimated consumption of dietary sodium was not
associated with lower CVD mortality in NHANES,81 al-

though such findings may be limited by changes in behav-
iors resulting from underlying risk (reverse causation). In a
posthoc analysis of the Trials of Hypertension Prevention
(TOHP) trials, participants randomized to low-sodium
interventions had a 25% lower risk of CVD (RR, 0.75; 95%
CI, 0.57 to 0.99) after 10 to 15 years of follow-up after the
original trials.82

● In a cohort of 380 296 US men and women, greater versus
lower adherence to a Mediterranean dietary pattern, char-
acterized by higher intakes of vegetables, legumes, nuts,
fruits, whole grains, fish, and unsaturated fat and lower
intakes of red and processed meat, was associated with a
22% lower cardiovascular mortality (RR, 0.78; 95% CI,
0.69 to 0.87).83 In a cohort of 72 113 US female nurses, a
dietary pattern characterized by higher intakes of vegeta-
bles, fruits, legumes, fish, poultry, and whole grains was
associated with a 28% lower cardiovascular mortality (RR,
0.72; 95% CI, 0.60 to 0.87), whereas a dietary pattern
characterized by higher intakes of processed meat, red
meat, refined grains, french fries, and sweets/desserts was
associated with 22% higher cardiovascular mortality (RR,
1.22; 95% CI, 1.01 to 1.48).84 Similar findings have been
seen in other cohorts and for other outcomes, including
development of diabetes and metabolic syndrome.85–89

Cost
The US Department of Agriculture forecasts that the Con-
sumer Price Index (CPI) for all food is forecast to increase
4.5% to 5.5% in 2008 as retailers continue to pass on higher
commodity and energy costs to consumers in the form of
higher retail prices. The CPI for food increased 4.0% in 2007,
the highest annual increase since 1990. Prices for foods eaten
at home increased 4.2% in 2007, whereas prices for foods
eaten away from home increased by 3.6%.52

● The proportion of total US food expenditures for meals
outside the home, as a share of total food dollars, increased
from 25% in 1957 to 38% in 1977 to 49% in 200753 (see
Chart 17-3).

● The proportion of sales of meals and snacks from fast food
restaurants compared with total meals and snacks away
from home increased from 5% in 1958 to 28% in 1977 to
37% in 2007.52

● As a proportion of income, food has become less expensive
over time in the United States. As a share of personal
disposable income, average (mean) total food expenditures
by families and individuals have decreased from 23.5%
(1947) to 18.4% (1957) to 13.4% (1977) to 9.8% (2007).
For any given year, the share of disposable income spent on
food is inversely proportional to absolute income; the share
increases as absolute income levels decline.52

● Among 154 forms of fruits and vegetables priced using
ACNeilsen Homescan data, more than half were estimated
to cost �25 cents per serving. Consumers could meet a
recommendation of 3 servings of fruits and 4 servings of
vegetables daily for a total cost of 64 cents per day.52

● An overview of the costs of various strategies for primary
prevention of CVD determined that the estimated costs per
year of life gained were between $9800 and $18 000 for
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statin therapy, $1500 or more for nurse screening and
lifestyle advice, $500 to $1250 for smoking cessation, and
$20 to $900 for population-based healthy eating.90

● Each year, more than $33 billion in medical costs and $9 billion
in lost productivity resulting from heart disease, cancer, stroke,
and diabetes are attributed to poor nutrition.91–96
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Table 17-1. Dietary Consumption in 2005 to 2006 Among US Adults (>20 Years of Age) of Selected Foods and Nutrients Related to
Cardiometabolic Health93–96

Non-Hispanic White Men Non-Hispanic White Women Non-Hispanic Black Men Non-Hispanic Black Women Mexican American Men Mexican American Women

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Average

Consumption

(mean�SD)

Percent

Meeting

guIdelines*

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Foods

Whole grains,

servings/d

0.7�0.6 4.6 0.7�0.6 5.0 0.5�0.3 3.6 0.5�0.6 4.4 2.2�1.6 28.2 1.6�1.5 22.0

Fruits, servings/d 1.2�1.3 7.5 1.6�1.5 11.0 1.2�1.3 8.6 1.1�1.3 5.8 1.3�1.5 5.9 1.8�1.3 10.2

Fruits including

100% juices,

servings/d

2.0�1.8 16.0 2.1�1.6 17.0 2.3�1.8 21.9 2.1�1.6 14.3 2.0�1.8 13.8 2.8�2.1 23.7

Vegetables,

servings/d

1.8�1.1 10.7 2.1�1.1 14.3 1.3�0.8 5.1 1.7�1.2 9.5 1.2�0.6 3.6 1.4�0.7 4.6

Vegetables

including

juices/sauces,

servings/d

2.0�1.2 13.4 2.2�1.2 16.0 1.4�0.7 5.2 1.8�1.2 10.2 1.4�0.6 4.3 1.6�0.6 5.5

Fish and shellfish,

servings/wk

1.6�1.4 22.3 1.4�1.1 19.7 1.7�1.2 24.2 1.7�1.1 24.4 1.7�2.0 18.5 1.5�1.1 19.2

Nuts, legumes,

and seeds,

servings/wk

2.5�1.6 18.2 2.3�1.6 18.2 2.2�0.4 16.6 1.5�0.6 14.0 7.6�6.9 45.9 5.9�3.7 36.2

Processed meats,

servings/wk

3.2�1.8 46.3 1.9�1.1 61.2 3.7�1.9 42.3 2.2�1.3 56.6 1.9�1.1 66.8 1.5�1.1 69.8

Sugar-sweetened

beverages,

servings/wk

10.5�11.4 48.7 6.0�10.2 68.2 15.6�8.6 23.8 12.5�8.2 35.6 17.7�10.8 21.8 10.6�8.2 38.9

Sweets and

bakery desserts,

servings/wk

7.6�4.9 33.1 7.3�3.7 34.9 7.1�4.9 41.0 7.2�1.8 40.5 4.3�2.9 50.6 6.6�3.0 47.3

Nutrients

Total calories,

kcal/d

2587�667 NA 1750�454 NA 2425�608 NA 1742�603 NA 2441�692 NA 1853�546 NA

EPA�DHA, g/d 0.126�0.134 5.8 0.124�0.134 5.8 0.164�0.168 7.6 0.153�0.125 6.7 0.138�0.134 7.4 0.123�0.134 5.5

ALA, g/d 1.34�0.27 25.4 1.54�0.51 72.1 1.28�0.34 20.1 1.43�0.44 67.2 1.17�0.26 15.6 1.27�0.32 57.9

n-6 PUFA, %

energy

7.0�1.2 NA 7.4�1.6 NA 7.2�1.4 NA 7.5�2.0 NA 6.5�1.1 NA 6.6�1.7 NA

Saturated fat, %

energy

11.5�2.3 32.7 11.5�2.3 33.5 11.0�1.9 36.4 10.6�2.3 40.1 9.9�2.1 54.1 10.3�1.7 49.3

Dietary

cholesterol, mg/d

270�91 68.8 279�93 67.7 298�108 65.1 308�91 59.2 304�138 62.7 280�97 65.5

Total fat, %

energy

34.1�5.3 55.4 34.1�4.9 55.2 34.1�4.8 46.3 33.2�5.4 52.9 31.2�5.2 66.4 31.2�5.3 66.1

Carbohydrate, %

energy

47.3�7.7 NA 49.0�6.6 NA 48.8�6.2 NA 51.1�6.7 NA 50.9�6.9 NA 53.6�6.8 NA

Dietary fiber, g/d 14.8�4.6 3.2 17.1�5.7 6.8 12.9�3.8 2.0 14.0�5.0 3.3 18.0�6.7 11.7 19.1�4.6 10.7

Sodium, g/d 3.3�0.8 13.1 3.6�0.5 7.2 3.2�0.4 10.2 3.4�0.6 8.7 3.0�0.8 24.4 3.2�0.6 17.4

Based on data from NHANES 2005 to 2006 (two 24-hour dietary recalls per person, with SDs adjusted for within- and between-person variation). All values are
energy adjusted and, for comparability, means and proportions reported for a 2000-kcal/d diet. To obtain actual mean consumption levels, multiply group means by
group-specific total caloric consumption divided by 2000.

*Guidelines adjusted to a 2000-kcal/d diet. Whole grains (characterized as minimum 1.1 g fiber per 10 g carbohydrate), 3 or more 1-ounce equivalent (1 oz bread;
1 cup dry cereal; 1/2 cup cooked rice, pasta, or cereal) servings per day (DGA); fish or shellfish, 2 or more 100 g (3.5 oz) servings per week93; fruits, 4 or more 1/2-cup
servings per day94; vegetables, 5 or more 1/2-cup servings per day including up to 3 cups per week of starchy vegetables94; nuts, legumes, and seeds, 4 or more
50-g servings per week93; processed meats (bacon, hot dogs, sausage, processed deli meats), 2 or fewer 100-g (3.5-oz) servings per week (1/4 of discretionary
calories)94; sugar-sweetened beverages (defined as �50 cal/8 oz, excluding whole juices), 36 oz or less per week (�1/4 of discretionary calories)93,94; sweets and
bakery desserts, 2.5 or fewer 50-g servings per week (�1/4 of discretionary calories)93,94; EPA�DHA, �0.5 g/d95; ALA, �1.6/1.1 g/d (men/women)96; saturated fat,
�10% energy94; dietary cholesterol, �300 mg/d94; total fat, 20% to 35% energy94; dietary fiber, �28/d94; sodium, �2.3 g/d94.
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Table 17-2. Dietary Consumption in 2005 to 2006 Among US Children and Teenagers of Selected Foods and Nutrients Related to
Cardiometabolic Health

Boys (5–9 y) Girls (5–9 y) Boys (10–14 y) Girls (10–14 y) Boys (15–19 y) Girls (15–19 y)

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Average

Consumption

(mean�SD)

Percent

Meeting

Guidelines*

Foods

Whole grains,

servings/d

0.5�0.4 0.9 0.5�0.2 0.8 0.5�0.5 4.0 0.5�0.4 2.6 0.4�0.4 2.0 0.5�0.4 2.5

Fruits, servings/d 1.5�0.6 6.2 1.3�0.8 6.2 1.3�0.4 8.4 1.3�0.4 5.9 0.8�0.6 3.2 0.8�0.8 4.2

Fruits including

100% juices,

servings/d

2.6�1.6 18.7 2.3�1.3 17.7 2.0�1.1 15.6 2.2�1.1 15.8 1.7�1.4 14.2 1.7�1.3 10.3

Vegetables,

servings/d

0.8�0.5 1.4 1.9�0.6 2.1 0.8�0.5 2.2 0.9�0.5 2.2 0.8�0.5 1.2 0.9�0.5 2.3

Vegetables

including

juices/sauces,

servings/d

0.9�0.5 1.8 1.0�0.6 1.7 0.9�0.8 2.2 1.0�0.5 2.3 1.0�0.8 1.5 1.0�0.5 2.4

Fish and shellfish,

servings/wk

0.6�0.3 11.7 0.8�0.3 13.8 1.1�0.4 15.2 0.4�0.4 9.2 0.6�0.4 10.3 0.7�0.4 12.2

Nuts, legumes,

and seeds,

servings/wk

1.5�2.8 13.0 1.7�2.8 12.9 1.4�2.3 8.8 1.5�2.3 11.2 1.2�2.1 9.2 1.0�1.8 8.7

Processed meats,

servings/wk

2.2�1.0 60.0 2.1�1.1 59.0 2.5�1.1 57.0 2.3�1.2 54.8 3.4�1.7 41.8 2.3�1.7 58.6

Sugar-sweetened

beverages,

servings/wk

7.8�5.5 40.6 8.0�3.7 39.7 14.2�6.2 19.9 10.9�5.6 31.6 22.5�8.7 12.9 15.3�8.7 27.2

Sweets and

bakery desserts,

servings/wk

10.2�4.1 18.2 9.8�4.1 18.4 9.5�4.1 24.0 8.4�4.0 28.0 6.5�3.3 41.2 8.5�1.5 32.6

Nutrients

Total calories,

kcal/d

2010�278 NA 1777�292 NA 2210�423 NA 1901�483 NA 2809�477 NA 1901�457 NA

EPA�DHA, g/d 0.048�0.025 NA 0.063�0.025 NA 0.081�0.030 NA 0.044�0.030 NA 0.064�0.022 NA 0.068�0.021 NA

ALA, g/d 1.14�0.17 11.1 1.13�0.25 42.6 1.13�0.17 11.2 1.23�0.25 49.4 1.12�0.20 12.5 1.33�0.20 56.7

n-6 PUFA, %

energy

6.4�0.8 NA 6.3�1.0 NA 6.5�0.8 NA 6.9�1.0 NA 6.3�1.1 NA 6.9�1.1 NA

Saturated fat, %

energy

11.9�1.5 21.9 12.0�1.1 20.2 11.7�1.7 24.3 11.5�1.5 28.6 11.8�1.2 25.6 11.7�2.0 29.5

Dietary

cholesterol, mg/d

220�72 85.0 250�72 75.2 230�86 79.2 218�115 85.1 239�48 75.7 222�64 81.4

Total fat, %

energy

33.3�3.5 63.8 33.3�2.5 67.9 33.4�3.3 61.9 33.3�4.1 62.3 33.5�3.0 57.6 33.4�5.6 56.8

Carbohydrate, %

energy

54.0�4.7 NA 53.9�3.5 NA 53.1�4.9 NA 53.8�5.0 NA 51.5�3.6 NA 53.0�4.2 NA

Dietary fiber, g/d 13.6�2.1 0.1 13.7�2.2 1.3 13.0�3.6 1.8 13.8�3.2 0.8 11.5�2.3 0.7 12.8�1.9 0.7

Sodium, g/d 3.0�0.3 10.4 3.2�0.4 6.8 3.2�0.4 8.4 3.4�0.4 6.1 3.2�0.4 12.4 3.3�0.4 10.0

Based on data from NHANES 2005 to 2006 (two 24-hour dietary recalls per person, with SDs adjusted for within- and between-person variation). All values are
energy adjusted and, for comparability, means and proportions reported for a 2000-kcal/d diet. To obtain actual mean consumption levels, multiply group means by
group-specific total caloric consumption divided by 2000. Each of these guidelines is age appropriate adjusted to a 2000-kcal/d diet, as for adults.

*See Table 17-1 for food group, serving size, and guideline definitions.
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Chart 17-1. Age-adjusted trends in macronutrients and total calories consumed by US adults (20 to 74 years of age), 1971 to 2004.
Source: National Center for Health Statistics. Health, United States 2007, With Chartbook on Trends in the Health of Americans.13
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18. Quality of Care

See Tables 18-1 through 18-10.

The Institute of Medicine defines quality of care as “the
degree to which health services for individuals and popula-
tions increase the likelihood of desired health outcomes and
are consistent with current professional knowledge.”1

This chapter of the Update highlights national data on
quality of care for several cardiovascular conditions. It is
intended to serve as a benchmark for current care and to
stimulate efforts to improve the quality of cardiovascular
care nationally. Where possible, data are reported from
standardized quality indicators (ie, those consistent with
the methods for quality performance measures endorsed by
the American College of Cardiology and the AHA).2

Additional data on aspects of quality of care, such as
adherence with American College of Cardiology/AHA
clinical practice guidelines, are also included to provide a
spectrum of quality-of-care data.

Several studies that have identified potential opportunities
to further improve the quality of care for patients with CVD
are highlighted below.

● On the basis of annual reports submitted to the US Food
and Drug Administration by manufacturers from 1990 to
2002, 17 323 devices were explanted because of confirmed
malfunction. The annual implantable cardioverter-
defibrillator malfunction replacement rate was 20.7 (11.6)
per 1000 implants, compared with a rate of 4.6 (2.2) per
1000 implants for pacemakers.3 On the basis of pacemaker
and implantable cardioverter-defibrillator registries, the
mean annual implantable cardioverter-defibrillator mal-
function rate was 26.5 (3.8) per 1000 person-years versus
1.3 (0.1) for pacemakers. Battery malfunctions were the
most common cause of device failure.4

● From the AHA’s Get With The Guidelines (GWTG)–Heart
Failure quality improvement program, less than 40% of
potentially eligible patients hospitalized with HF received
implantable cardioverter-defibrillator therapy, and rates of
use were lower among eligible women and black patients
than among white men.5 Similarly, in a Medicare cohort,
women were less likely than men to receive implantable
cardioverter-defibrillator therapy for primary or secondary
prevention of sudden cardiac death.6

● From the CRUSADE registry of non–ST-elevation MI
(NSTEMI) patients, women had higher rates of bleeding
regardless of whether they were treated with glycoprotein
IIb/IIIa inhibitors during the hospitalization. Among pa-
tients treated with IIb/IIIa inhibitors, women were more
likely than men to receive excess dosing. The bleeding risk
attributable to excess dosing was much higher in women
(25.0% versus 4.4%) than in men.7

● In a population-based registry of patients with newly diag-
nosed AF, approximately three fourths (71%) of patients
received antithrombotic therapy in the 6 months after the
diagnosis. However, among patients at high risk for stroke on
the basis of the American College of Chest Physicians stroke
risk score, 24% were not prescribed either aspirin or warfarin.8

● After AMI hospitalization, 23% and 18% of patients had
not filled their discharge cardiac medications by day 7 and
day 120, respectively, in a population-based study from
Ontario, Canada.9 On the basis of health plan records from
members of 11 health plans, only 45% of patients were
adherent to �-blockers in the year after AMI hospitaliza-
tion, with the biggest drop in adherence between 30 and 90
days after discharge.10 In addition, in a 19-center prospec-

Abbreviations Used in Chapter 18

ACEI angiotensin-converting enzyme inhibitor

ACS acute coronary syndrome

ACTION Acute Coronary Treatment and Intervention Outcomes
Network

AF atrial fibrillation

AHA American Heart Association

ARB angiotensin receptor blocker

BMI body mass index

BP blood pressure

CABG coronary artery bypass graft

CAD coronary artery disease

CARE Carotid Artery Revascularization and Endarterectomy
data

CAS carotid artery stenting

CMS Centers for Medicare and Medicaid Services

CRUSADE Can Rapid Stratification of Unstable Angina Patients
Suppress ADverse Outcomes with Early
Implementation of the ACC/AHA Guidelines

CVD cardiovascular disease

D2B door-to-balloon

DVT deep vein thrombosis

EMR electronic medical record

GWTG Get With The Guidelines

HbA1c glycosylated hemoglobin

HF heart failure

ICD International Classification of Diseases

kg/m2 kilograms/meter2

LDL low-density lipoprotein

LOS length of stay

LVEF left ventricular ejection fraction

LVSD left ventricular systolic dysfunction

mm/dL milligrams per deciliter

MI myocardial infarction

NA not applicable

NAMCS National Ambulatory Medical Care Survey

NCDR National cardiovascular Data Registry

NM not measured

NSTEMI non–ST-segment–elevation MI

PCI percutaneous coronary intervention

STEMI ST-segment–elevation MI

tPA tissue plasminogen activator

TIA transient ischemic attack

VHA Veterans Health Administration
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tive registry of patients discharged on aspirin, �-blockers,
and statins after AMI hospitalization, �12% discontinued
all 3 medications within 1 month of hospital discharge.11

● According to data from the 2007 National Healthcare
Quality Report, all 6 of the component measures recom-
mended for care for Medicare MI patients showed
improvement, including aspirin within 24 hours of
admission (from 85.1% to 95.3%), aspirin at discharge
(from 85.9% to 95.6%), counseling for smoking cessa-
tion (from 42.7% to 90.9%), �-blocker within 24 hours
of admission (from 69.3% to 91.5%), and �-blocker at
discharge (from 78.5% to 94.5%).12

● Between 1994 and 2004, the overall inpatient mortality rate
for Medicare inpatients declined from 124.9 to 81.7 deaths
per 1000 admissions with MI.12

● The overall HF composite showed improvement in the
provision of recommended care for Medicare patients with
HF, from 68.5% in 2000–2001 to 86.9% in 2005.12

Electronic Medical Record Use

● A study of office-based physicians in 2006 by NAMCS
found that 29.2% were using full or partial EMR
systems. This represents a 60% increase since 2001.
These estimates show recent progress toward the goal of
universal electronic health records. Features within the
EMR system may be most likely to result in improved
management and quality of care.13

Quality of Care by Race/Ethnicity and Sex

● Racial/ethnic, sex, and socioeconomic disparities in
healthcare quality have been well documented. Elimina-
tion of disparities in health care is a critical goal and has
become the focus of a number of national initiatives.
Reporting and monitoring quality-of-care measures
stratified by race/ethnicity and patient sex are important
steps toward addressing disparities in health care
through organizational quality improvement. Quality-of-
care measures stratified by race/ethnicity and sex are
reported for hospitals participating in GWTG from
January 1, 2007, through December 31, 2007 (Tables
18-3, 18-9, and 18-10).

ACS Quality-of-Care Measures
The following are quality-of-care indicators as measured by
different national organizations or registries. The quality
indicators that are similar across organizations/registries have
been summarized in Table 18-1. Each of the organization/
registries focus on specific populations among patients hos-
pitalized for an ACS:

● The Veterans Health Administration (VHA) collects
national quality performance data related to CVD, in-
cluding acute MI and HF. Aggregate data from 158
Veterans Administration hospitals for the period be-
tween March 2007 and February 2008 are listed (Office
of Quality and Performance, VHA). Only patients who
were candidates for each quality indicator were consid-

ered (ie, patients with contraindications to a given
therapy were not considered).

● As part of the Hospital Quality Alliance Program, data are
collected by the Centers for Medicare and Medicaid Ser-
vices (CMS) on quality-of-care indicators for conditions
including acute MI and HF. The data were collected from
eligible patients for hospital admissions from July 1, 2007,
through September 30, 2007. Additional data obtained
from the US Department of Health & Human Services
Hospital Compare Web site: http://www.hospitalcompare.
hhs.gov/hospital/home2.asp.

● The ACTION Registry (Acute Coronary Treatment and
Intervention Outcomes Network) is a national, risk-
adjusted, outcomes-based quality improvement program.
The ACTION Registry measures outcomes of STEMI and
NSTEMI patients and combines the data collection and
quality reporting features of the former NRMI and CRU-
SADE registries. By participating in the ACTION Regis-
try, enrolled hospitals can measure their performance in
treating patients with AMI against national benchmarks.
Listed in the table are aggregated data from 50 517 quali-
fying patients (19 481 STEMI and 31 036 NSTEMI) dis-
charged in 2007 by �301 facilities.

● GWTG–Coronary Artery Disease (CAD) is a national
quality-improvement initiative of the AHA to help hospi-
tals redesign systems of care to improve adherence to
guidelines in patients admitted with a cardiovascular event.
Table 18-1 summarizes performance on the selected
quality-of-care indicators for CAD events. These were
collected from 61 543 patients who were admitted to 295
hospitals participating in the GWTG-CAD program from
January 1, 2007, through December 31, 2007.

HF Quality-of-Care Measures
GWTG–Heart Failure (HF) is a national quality-
improvement initiative of the AHA to help hospitals
redesign systems of care to improve adherence to guide-
lines in patients admitted with HF. Table 18-2 summarizes
performance on the selected quality-of-care indicators for
HF hospitalizations. These were collected from 45 307
patients who were admitted to 257 hospitals participating
in the GWTG-HF program from January 1, 2007, through
December 31, 2007. The VHA and the CMS data have
been previously described.

American Stroke Association
GWTG-Stroke Program
GWTG-Stroke is a national quality-improvement initiative of
the AHA and American Stroke Association to help hospitals
redesign systems of care to improve adherence to guidelines
in patients admitted with an ischemic stroke or TIA. Table
18-3 summarizes performance on the selected treatment and
quality-of-care indicators for acute stroke and secondary
prevention. There were 184 437 clinically identified patients
who were admitted to 917 hospitals participating in the
GWTG-Stroke program from January 1, 2007, through De-
cember 31, 2007.
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The Society of Thoracic Surgeons
National Database
The Society of Thoracic Surgeons National Database is a
national quality-improvement initiative of the Society of
Thoracic Surgeons designed to improve the quality of care for
patients undergoing cardiothoracic surgery. Table 18-4 sum-
marizes aggregate data for 256 748 procedures performed at
815 participating sites in 2007.

National Committee for Quality Assurance Health
Plan Employer Data and Information Set
Measures of Care
The National Committee for Quality Assurance is a not-
for-profit organization dedicated to improving healthcare
quality. The clinical data for 2006 are based on voluntary
reporting by �500 health plans. All clinical data are
rigorously audited. The Health Plan Employer Data and
Information Set measures reported in Table 18-5 are a tool
used by 90% of America’s managed healthcare plans to
measure performance on important dimensions of care and
service. More information can be obtained at
http://web.ncqa.org.

National Cardiovascular Data Registry Cardiac
Catheterization and PCI Data
The National Cardiovascular Data Registry (NCDR) CathPCI
Registry, a partnership of the American College of Cardiol-
ogy and Society of Coronary Angiography and Intervention,
is composed of diagnostic cardiac catheterizations and inter-
ventional (PCI) procedures harvested from participating fa-
cilities across the United States. Listed in Table 18-6 are
aggregated data from 593 116 diagnostic cardiac catheteriza-
tions (without PCI at same lab visit) and 468 143 PCI
procedures performed on patients discharged in 2007 from
822 participating facilities. Only records with valid responses
to indicators were considered, and not all procedures qualify
for every indicator.

NCDR Implantable Cardioverter
Defibrillator Data
In response to the CMS mandate to collect nationwide data
on implantable cardioverter-defibrillator implantation, the
Implantable Cardioverter-Defibrillator Registry, a partner-
ship of the American College of Cardiology and Heart
Rhythm Society, was developed. Facilities may choose
whether to submit all implantable cardioverter-defibrillator
procedures or a limited submission of CMS-mandated
primary prevention procedures. Listed in Table 18-7 are
aggregated data from 106 079 implantable cardioverter-
defibrillator procedures submitted by 977 facilities where
the patient was discharged in 2007 and the submitting
facility has chosen to report all their implantable
cardioverter-defibrillator procedures (ie, both primary and
secondary prevention, Medicare and non-Medicare). Only
records with valid responses to indicators were considered.
These data are intended only for descriptive purposes;
these measures are not intended as quality performance
measures.

NCDR Carotid Artery Revascularization and
Endarterectomy Data
The CARE Registry, a partnership of the American College
of Cardiology, the Society for Cardiovascular Angiography
and Interventions, the Society of Interventional Radiology,
the American Academy of Neurology, the Society for Vas-
cular Medicine, the American Association of Neurological
Surgeons, and the Congress of Neurological Surgeons, was
launched in September 2006 to collect and analyze data on
patients undergoing carotid artery stenting (CAS) or carotid
endarterectomy. The CARE Registry is the NCDR’s first
registry collecting data on procedures performed by multiple
physician specialists. Embedded in the CARE Registry data
set are the elements required for hospitals to submit to the
CMS to maintain their CMS certification.

Table 18-8 contains aggregated data from 2031 CAS
procedures submitted by 80 facilities where the patient was
discharged in 2007. Only records with valid responses to
indicators were considered, and not all procedures qualify for
every indicator.
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Table 18-1. ACS Quality-of-Care Measures

Quality-of-Care Measure VHA*
National Medicare

and Medicaid† AHA GWTG-CAD‡ ACTION-STEMI§ ACTION-NSTEMI§

Aspirin within 24 hours of admission, % 97 97 92 98 97

Aspirin at discharge, % 99 97 96� 98 97

�-Blockers within 24 hours of admission, % 96 95 92 95 93

�-Blockers at discharge, % 98 97 94� 97 95

Lipid-lowering medication at discharge, % NM NM 86 91 92

Lipid therapy at discharge if LDL �100 mg/dL, % 96¶ NM 94� NM NM

ARB/ACEI at discharge for patients with LVEF �40%, % 92 93 82 86 74

ACEI at discharge for AMI patients, % NM NM 72� 78# 70#

Adult smoking cessation advice/counseling, % 97 98 97� 96 94

Fibrinolytic therapy within 30 minutes, % NM 51 41 39 NA

Percutaneous coronary intervention within 90 minutes, % NM 74 67 67 NA

Cardiac rehabilitation referral, % NM NM 72 78 68

NM indicates not measured; NA, not applicable.
*VHA: AMI patients.
†National Medicare and Medicaid: AMI patients.
‡AHA GWTG-CAD: Patients admitted with a cardiovascular event. In the GWTG-CAD registry, the in-hospital mortality rate was 4.3% and mean length of hospital

stay 5.2 days (median 3.0 days). (Length of stay previously defined as: LOS�	discharge date�arrival date
�1. Currently, same-day or next-day discharge: LOS�1.
Subsequent discharges: LOS�	discharge date�arrival date
.)

§ACTION Registry: STEMI and NSTEMI patients are reported separately. Patients must be admitted with acute ischemic symptoms within the previous 24 hours,
typically reflected by a primary diagnosis of STEMI or NSTEMI. Patients who are admitted for any other clinical condition are not eligible.

�Indicates the 5 key performance measures targeted in GWTG-CAD. The composite quality-of-care measure was 90.4%. The composite quality-of-care measure
indicates performance on the provision of several elements of care. It is computed by summing the numerators for each key performance measure across the
population of interest to create a composite numerator (all the care that was given), summing the denominators for each measure to form a composite denominator
(all the care that should have been given), and reporting the ratio (the percentage of all the needed care that was given).

¶Lipid-lowering therapy among patients with LDL �130 mg/dL.
#Data from October 1, 2007, through December 31, 2007 only.

Table 18-2. HF Quality-of-Care Measures

Quality-of-Care Measure VHA
National Medicare

and Medicaid AHA-GWTG-HF

LVEF assessment, % 99 94 96*

ARB/ACEI at discharge for patients with left ventricular systolic dysfunction, % 93 91 89*

Complete discharge instructions, % 92 77 85*

Adult smoking cessation advice/counseling, % 93 96 95*

�-Blockers at discharge for patients with LVSD, no contraindications, % NM NM 90*

Anticoagulation for AF or atrial flutter, no contraindications, % NM NM 67

NM indicates not measured.
In the GWTG registry, mechanical ventilation was required in 2.1% of patients. In-hospital mortality rate was 3.1% and mean length of hospital stay 5.6 days (median

4.0 days).
*Indicates the 5 key performance measures targeted in GWTG-HF. The composite quality-of-care measure was 90.8%. The composite quality-of-care measure

indicates performance on the provision of several elements of care. It is computed by summing the numerators for each key performance measure across the
population of interest to create a composite numerator (all the care that was given), summing the denominators for each measure to form a composite denominator
(all the care that should have been given), and reporting the ratio (the percentage of all the needed care that was given).
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Table 18-3. American Stroke Association GWTG-Stroke Program

Quality-of-Care Measure Overall White Black Hispanic Male Female

Intravenous tPA in patients who arrived �2 hours after
symptom onset,* %

70.0 70.8 65.6 67.9 71.8 68.0

Intravenous tPA in patients who arrived �3 hours after
symptom onset, %

57.4 58.4 52.2 56.0 59.6 55.4

Documentation of ineligibility (why no tPA), % 94.5 94.7 93.2 94.2 94.4 94.5

Rate of symptomatic brain hemorrhage after tPA,† % 5.2 4.9 6.9 5.8 5.1 5.4

Antithrombotics �48 hours after admission,* % 96.8 96.9 96.6 96.5 96.9 96.4

DVT prophylaxis by second hospital day,* % 87.2 86.9 88.8 86.4 88.1 86.7

Antithrombotics at discharge,* % 98.9 98.8 98.9 98.8 98.8 98.7

Anticoagulation for AF at discharge,* % 98.0 98.0 97.2 99.4 98.3 97.8

Therapy at discharge if LDL �100 mg/dL or on therapy
at admission,* %

84.8 84.6 85.0 85.7 87.0 83.0

Counseling for smoking cessation,* % 91.3 91.5 91.4 88.7 91.1 91.1

Lifestyle changes recommended for BMI �25 kg/m2, % 46.1 45.1 49.5 49.5 46.4 44.9

Composite quality-of-care measure, % 92.7 92.7 92.8 92.4 93.3 92.1

In-hospital mortality rate for the overall patient population was 6.97% and mean length of hospital stay 5.25 days (median 4.00 days).
*Indicates the 7 key performance measures targeted in GWTG-Stroke.

Table 18-4. The Society of Thoracic Surgeons National Database

Measure
Society of Thoracic

Surgeons 2007 Data

No. of isolated coronary artery bypass procedures 154 188

No. of aortic valve procedures 17 592

No. of mitral valve procedures 4251

Unadjusted isolated coronary artery bypass operative mortality rate 2%

Unadjusted aortic valve operative mortality rate 3%

Unadjusted mitral valve operative mortality rate 6%

Mean postprocedure length of stay for isolated coronary artery bypass procedures 7.0 days

Mean postprocedure length of stay for aortic valve procedures 8.1 days

Mean postprocedure length of stay for mitral valve procedures 10.6 days
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Table 18-5. National Committee for Quality Assurance Health Plan Employer Data and
Information Set Measures of Care

Commercial,
%

Medicare,
%

Medicaid,
%

Acute MI

�-Blocker prescription at discharge 98 94 88

�-Blocker persistence* 73 70 68

Cholesterol management for patients with CAD

Cholesterol screening 88 88 76

LDL control (�100 mg/dL) 57 56 36

Hypertension

BP �140/90 mm Hg 60 57 53

Diabetes

HbA1c testing 88 87 78

HbA1c �9.0% 30 27 49

HbA1c �7.0% 42 46 30

Eye exam performed 55 62 51

LDL cholesterol screening 83 85 71

LDL cholesterol �100 mg/dL 43 47 31

Monitoring nephropathy 80 85 75

BP �130/80 mm Hg 30 30 30

BP �140/90 mm Hg 61 58 57

*�-Blocker persistence: Receive persistent �-blocker treatment for 6 months after AMI hospital discharge.

Table 18-6. National Cardiovascular Data Registry Cardiac Catheterization and PCI Data

Overall (Mean) Highest Quartile Lowest Quartile

Diagnostic cardiac catheterization (without
PCI in same lab visit)

In-lab mortality rate* 0.05% 0.0% 0.2% (90th percentile)

Major complications† 1.3% 0.2% 1.8%

PCI

Major complications† 2.4% 0.97% 3.2%

Vascular complications‡ 1.9% 0.86% 2.5%

Antiplatelet drug administration§ 97% 99% 96%

Statin drug administration� 85% 92% 81%

Emergency CABG¶ 0.4% 0.0% 0.6%

Average D2B (door-to-balloon time)# 101.5 min 66.7 min 108.1 min

Patients with D2B �90 minutes** 69% 82% 60%

Patients with D2B �120 minutes†† 86% 94% 81%

Risk-adjusted mortality rate‡‡ 1.2% 0.9% 1.6%

*Mortality rate in lab.
†Contrast media reaction, cardiogenic shock, cerebrovascular accident, congestive heart failure, cardiac tamponade, renal failure.
‡Bleeding at entry site (femoral approach), retroperitoneal bleeding, vascular access occlusion at entry site, peripheral embolization, vascular dissection,

psuedoaneurysm, arteriovenous fistula.
§Proportion of PCI patients with stent receiving antiplatelet therapy such as clopidogrel or ticlopidine during admission.
�Proportion of PCI patients who received statin medication during admission.
¶Proportion of PCI patients requiring emergency coronary artery bypass surgery.
#Often called “door-to-balloon time” or D2B, this is the elapsed time between entry to facility and reperfusion of the affected coronary vessel for patients with

acute MI treated with primary percutaneous intervention (primary PCI).
**Proportion of primary PCI patients with coronary reperfusion within 90 minutes of entry to facility.
††Proportion of primary PCI patients with coronary reperfusion within 120 minutes of entry to facility.
‡‡PCI mortality rate adjusted by NCDR Risk Adjustment Algorithm.
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Table 18-7. NCDR Implantable Cardioverter Defibrillator Data

Implantable Cardioverter-Defibrillator
Procedures (Facilities That Submit All
Procedures)

Overall
(Mean)

Highest
Quartile

Lowest
Quartile

Any adverse event* 3.2% 0.0% 4.4%

Lead dislodgement† 0.9% 0.0% 1.2%

�-Blocker medication during admission‡ 89% 95% 83%

ACEI/ARB medication during admission§ 79% 86% 73%

Single-chamber device� 25% � � � � � �

Dual-chamber device¶ 42% � � � � � �

Biventricular device# 34% � � � � � �

Total length of stay** 4.2
days

� � � � � �

Postprocedure length of stay†† 1.8
days

� � � � � �

*Proportion of patients who had any adverse event including death in hospital, cardiac arrest, drug reaction, cardiac perforation, cardiac valve injury, conduction
block, coronary venous dissection, hematoma, lead dislodgement, hemothorax, pneumothorax, peripheral nerve injury, peripheral embolus, deep phlebitis, TIA,
stroke, or MI.

†No. of lead dislodgements per procedure (may record �1 event per procedure).
‡Proportion of patients with LVEF �40% admitted only for the procedure with any �-blocker prescribed at discharge, excluding patients with contraindications.
§Proportion of patients with LVEF �40% with any ACEI or ARB prescribed at discharge, excluding patients with contraindications.
�Proportion of patients receiving single-chamber implantable cardioverter-defibrillator device implantation.
¶Proportion of patients receiving dual-chamber implantable cardioverter-defibrillator device implantation.
#Proportion of patients receiving biventricular implantable cardioverter-defibrillator device implantation.
**Total hospital length of stay in days.
††Postprocedure length of stay in days.

Table 18-8. NCDR Carotid Artery Revascularization and Endarterectomy Data

Carotid Stent Procedures (CAS) Overall (Mean)

Major adverse events, symptomatic* patients† 3.1%

Major adverse events, asymptomatic* patients‡ 1.9%

Incidence of stroke for symptomatic* patients§ 2.0%

Incidence of stroke for asymptomatic* patients� 1.6%

Procedures with patients at high surgical risk¶ 74%

Embolic protection successfully deployed# 97%

Postprocedure length of stay** 2.6 days

*Symptomatic is defined in the CMS National Coverage Decision as (a) carotid TIA: distinct focal neurological dysfunction persisting �24 hours; or (b) nondisabling
stroke: Modified Rankin Scale �3 with symptoms for �24 hours; or (c) transient monocular blindness: amaurosis fugax.

†The proportion of symptomatic patients who die or experience a new stroke or MI from the time of the CAS procedure through discharge.
‡The proportion of asymptomatic patients who die or experience a new stroke or MI from the time of the CAS procedure through discharge.
§The proportion of procedures with symptomatic patients who experience a new stroke from the time of the CAS procedure through discharge
�The proportion of procedures with asymptomatic patients who experience a new stroke from the time of the CAS procedure through discharge.
¶Proportion of patients with �1 condition that qualifies the patient to be at high surgical risk, as defined in the CMS National Coverage Decision, which lists 15

qualifying conditions. More information can be found on the CMS Web site at http://www.cms.hhs.gov/MedicareApprovedFacilitie/03_CASrecert.asp.
#Proportion of procedures in which a stent was implanted and embolic protection deployed successfully.
**Mean postprocedure length of hospital stay (in days) for patients undergoing a CAS procedure.
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Table 18-9. Quality of Care by Race/Ethnicity and Sex in the GWTG-CAD Program

Quality-of-Care Measure White Black Hispanic Men Women

Aspirin at admission, % 97.3 96.8 97.9 97.9 96.5

Aspirin at discharge,* % 96.2 94.9 94.7 96.5 94.5

�-Blocker at discharge,* % 95.6 95.8 94.0 95.9 94.4

ACEI at discharge, % 67.0 71.5 63.7 68.6 63.0

ACEI at discharge for AMI patients,* % 71.5 73.6 74.4 73.7 67.9

ACEI in LVSD patients, % 83.7 85.7 82.9 84.3 80.6

Lipid therapy at discharge, % 86.9 83.5 74.6 88.2 81.5

Lipid therapy at discharge if LDL �100 mg/dL,* % 90.6 90.7 87.8 92.6 86.4

BP control (to �140/90 mm Hg) at discharge, % 53.0 47.1 47.6 53.2 50.2

Smoking cessation counseling,* % 97.6 97.7 97.2 97.7 97.0

Referral to cardiac rehabilitation, % 75.2 76.2 68.0 71.1 69.0

Composite quality-of-care measure,† % 90.8 91.3 90.4 91.7 88.8

*Indicates the 5 key quality measures targeted in GWTG-CAD.
†The composite quality-of-care measure indicates performance on the provision of several elements of care. It is computed by summing the numerators

for each key quality measure across the population of interest to create a composite numerator (all the care that was given), summing the denominators for
each measure to form a composite denominator (all the care that should have been given), and reporting the ratio (the percentage of all the needed care that
was given).

Table 18-10. Quality of Care by Race/Ethnicity and Sex in the GWTG-HF Program

Quality-of-Care Measure White Black Hispanic Men Women

Complete set of discharge instructions,* % 85.4 84.9 83.6 85.3 83.7

Measure of LV function,* % 96.0 97.4 96.2 97.0 95.4

ACE or ARB at discharge for patients with LVSD, no
contraindications,* %

88.7 91.2 85.9 89.3 89.1

Smoking cessation counseling, current smokers,* % 94.6 94.9 95.7 94.9 94.6

�-Blockers at discharge for patients with LVSD, no
contraindications,* %

91.2 87.6 82.3 89.8 88.7

Hydralazine/nitrates at discharge for patients with
LVSD, no contraindications, %

NM 7.7 NM 8.8† 6.2†

Anticoagulation for AF or atrial flutter, no
contraindications, %

69.1 64.1 58.2 69.3 65.0

Composite quality-of-care measure, % 91.2 91.1 88.7 91.2 90.0

NM indicates not measured.
*Indicates the 5 key quality measures targeted in GWTG-HF.
†For black patients only.
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19. Medical Procedures

See Tables 19-1 and 19-2 and Charts 19-1 and 19-2.

From 1996 to 2006, the total number of inpatient cardio-
vascular operations and procedures increased 30%, from
5 444 000 to 7 191 000 annually (AHA computation based on
NCHS annual data).

● Data from the NHDS were examined for trends from 1990
to 2004 for use of PCI and CABG and in-hospital mortality
rate due to PCI and CABG by sex.1

— Discharge rates (per 10 000 population) for PCI in-
creased 58%, from 37.2 in 1990–1992 to 59.2 in
2002–2004.

— Discharge rates for CABG increased from 34.1 in
1990–1992 to 39.1 in 1996–1998, then declined to 25.2
in 2002–2004.

— In 1990–1992, discharge rates for CABG were 53.5 for
males and 18.1 for females; these rates increased
through 1996–1998, then declined to 38.8 and 13.6,
respectively, in 2002–2004. The magnitude of these
declines decreased by age decile and were essentially
flat for both men and women �75 years of age.

— PCI discharge rates increased from 54.5 for males and
23.0 for females to 83.0 and 38.7 over the 15-year time
interval. Discharge rates for males and females 65 to 74
years of age were 135.1 and 64.0, respectively. These
declined slightly in those �75 years of age, to 128.7
and 69.0, respectively.

— In-hospital mortality rate (deaths/100 CABG dis-
charges) declined from 4.3 to 3.5 in 2002–2004, despite
an increase in Charlson comorbidity index. Mortality
rate declined in all age and sex subsets, but especially
in women.

— PCI mortality remained stable over the 15-year interval.

● Data from the Acute Care Tracker database were used to
estimate the population-based rates per 100 000 population
for PCI and CABG procedures from 2002–2005, standard-
ized to the 2005 US population2:

— Adjusted for age and sex, the overall rate for coronary
revascularization declined from 382 to 358 per
100 000. PCI rates during hospitalization increased
from 264 to 267 per 100 000, whereas CABG rates
declined from 121 to 94.

● Data from men and women enrolled in Medicare from 1992
to 2001 suggest that efforts to eliminate racial disparities in
the use of high-cost cardiovascular procedures (PCI,
CABG, and carotid endarterectomy) were unsuccessful.3

— In 1992, among women, the age-standardized rates of
carotid endarterectomy were 1.59 per 1000 enrollees
for whites and 0.64 per 1000 enrollees for blacks. By
2002, the rates were 2.42 per 1000 enrollees among
white women and 1.15 per 1000 enrollees among black
women. For men, the difference in rates between whites
and blacks remained. In 1992, the rates were 3.13 per
1000 enrollees among white men and 0.82 per 1000
enrollees among black men. In 2001, the rates were
4.42 and 1.44, respectively.

Cardiac Catheterization and PCI

● From 1996 to 2006, the number of cardiac catheterizations
decreased slightly, from 1 161 000 to 1 115 000 annually.

● In 2006, an estimated 1 313 000 PCI (previously referred to
as percutaneous transluminal coronary angioplasty, or
PTCA) procedures were performed in the United States
(NHDS, NCHS).

● In 2006, approximately 65% of PCI procedures were
performed on men, and approximately 50% were per-
formed on people �65 years of age (NHDS, NCHS).

● The mortality rate for PCI has remained stable, despite an
increase in perioperative risk.1

● By 2006, it was estimated that �70% of PCIs were
performed with drug-eluting as opposed to bare-metal
stents.4

Coronary Artery Bypass Surgery
The NHDS (NCHS) estimates that in 2006, in the United
States, 253 000 patients underwent a total of 448 000 coro-
nary artery bypass procedures (defined by procedure codes).
CABG volumes have declined nationally since 1998. Risk-
adjusted mortality for CABG has declined significantly over
the past decade:

● Data from the Society of Thoracic Surgeons’ National
Adult Cardiac Database (STS NCD), which voluntarily
collects data from �80% of all hospitals performing
CABG in the United States, indicate that a total of 176 138
procedures involved CABG in 2007.5

● Data from the STS NCD document a �50% decline in
risk-adjusted mortality rate, despite a significant increase in
preoperative surgical risk.6

Heart Transplantations
In 2007, 2210 heart transplantations were performed in the
United States. There are 254 transplant hospitals in the United
States, 130 of which perform heart transplantations.7

● Of these recipients, 73.7% are male, and 67.6% are white;
25.4% are �35 years of age, 19.9% are 35 to 49 years of
age, and 54.7% are �50 years of age.

● As of May 30, 2008, the 1-year survival rate for males was
87.5%, and for females, it was 85.5%; the 3-year rates were

Abbreviations Used in Chapter 19

AHA American Heart Association

ICD International Classification of Diseases

CABG coronary artery bypass graft

MI myocardial infarction

NCHS National Center for Health Statistics

NHDS National Hospital Discharge Survey

PCI percutaneous coronary intervention

STS NCD Society of Thoracic Surgeons’ National Adult Cardiac Database
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78.8% for males and 76.0% for females; and the 5-year
rates were 72.3% for males and 67.4% for females.

● As of June 13, 2008, 2607 heart patients were on the
transplant waiting list.

Cardiovascular Healthcare Expenditures
An analysis of claims and enrollment data from the Continuous
Medicare History Sample and from physician claims from 1995
to 2004 was used to evaluate the conditions that contributed to
the most expensive 5% of Medicare beneficiaries.8

● Ischemic heart disease, congestive heart failure, and cere-
brovascular disease constituted 13.8%, 5.9%, and 5.7% of
the conditions of all beneficiaries in 2004. In patients in the
top 5% overall for all expenditures, the respective figures
were 39.1%, 32.7%, and 22.3% for these cardiovascular
conditions.
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Table 19-1. 2006 National Healthcare Cost and Utilization
Project Statistics: Mean Charges and In-Hospital Death Rates
for Various Procedures

Procedure Mean Charges
In-Hospital

Death Rate, %

CABG $99 743 1.94

PCI $48 399 0.71

Diagnostic cardiac catheterization $28 835 0.77

Pacemaker $47 081 0.90

Implantable defibrillator $104 743 0.64

Endarterectomy $25 658 0.38

Valves $141 120 4.98

Source: Agency for Healthcare Research and Quality, Healthcare Cost and
Utilization Project.9
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Table 19-2. Estimated* Inpatient Cardiovascular Operations, Procedures, and Patient Data by Sex, Age, and Region: United States,
2006 (in Thousands)

Sex Age, y Region†

Operation/Procedure/Patients ICD-9-CM Code(s) All Males Females �15 15–44 45–64 �65 Northeast Midwest South West

Valves‡ 35.1, 35.2, 35.99 104 61 43 � � � 8§ 30 63 24 24 30 27

Angioplasty 36.0, 00.66 1314 855 459 � � � 66 595 652 232 372 461 249

Total PCI�¶# 36.06, 36.07, 00.66 1313 854 459 � � � 66 595 651 232 371 460 249

Patients 36.06, 36.07, 00.66
(any)

700 453 247 � � � 35 317 348 122 207 241 129

PCI 0.66 661 429 232 � � � 33 301 327 123 168 239 130

PCI w/stents 36.06, 36.07 652 425 227 � � � 33 294 324 109 203 221 119

Cardiac revascularization
(bypass)**

36.1–36.3 448 323 125 � � � 16 192 240 65 124 182 77

Cardiac revascularization
(bypass) (patients)

36.1–36.3 (any) 253 181 73 � � � 8§ 105 139 37 69 103 44

Cardiac catheterization 37.21–37.23 1115 666 450 12 87 487 529 201 258 458 199

Pacemakers 37.7, 37.8, 00.50,
00.53

418 198 219 � � � 9§ 46 361 103 94 147 73

Pacemaker devices (37.8, 00.53)†† 195 92 103 � � � 4 19 171 49 44 67 35

Pacemaker leads (37.7, 00.50)†† 223 106 116 � � � 5 27 190 54 50 80 38

Implantable defibrillators 37.94–37.99, 00.51,
00.54

114 80 34 � � � 11 36 68 24 28 40 23

Endarterectomy 38.12 99 55 44 � � � � � � 22 77 13 25 44 18

Open-heart surgery
procedures‡‡

35 	less 35.4, 35.96
,
36 	less 36.0
, 37.1,

37.3–37.5

694 463 232 31 45 265 353 126 175 252 141

Total vascular and cardiac
surgery and procedures§§

35–39, 00.50–00.51,
00.53–00.54, 00.66

7191 4088 3104 210 733 2622 3627 1358 1610 2799 1424

Ellipses (. . .) indicate data not available.
*Breakdowns are not available for some procedures, so entries for some categories do not add to totals. These data include codes where the estimated No. of

procedures is fewer than 5000. Categories of such small numbers are considered unreliable by NCHS and in some cases may have been omitted.
†Regions: Northeast—Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont; Midwest—Illinois,

Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, Wisconsin; South—Alabama, Arkansas, Delaware, District of
Columbia, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, West Virginia; and
West—Alaska, Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, Wyoming.

‡Open heart valvuloplasty without replacement, replacement of heart valve, other operations on heart valves.
§Estimate should be used with caution as it may be unreliable.
||Previously referred to as percutaneous transluminal coronary angioplasty or PTCA.
¶Data are for procedures with a PCI listed anywhere on the medical record. Procedures with a PCI listed were counted twice if they also had a code for insertion

of stent: code 36.06: “insertion of non–drug-eluting stents,” and 36.07: “insertion of drug-eluting stents.”
#Ninety one percent of discharges with angioplasty were reported to have a stent inserted (personal communication with NCHS, June 15, 2007).
**Because �1 procedure codes are required to describe the specific bypass procedure performed, it is impossible from these (mixed) data to determine the average

number of grafts per patient.
††There are additional insertions, revisions, and replacements of pacemaker leads, including those associated with temporary (external) pacemakers.
‡‡Includes valves, bypass and “other” open-heart procedures (codes 35 [less 35.4, 35.96], 36 [less 36.0], 37.1, 37.3–37.5). There were 194 000 other open-heart

procedures in 2005.
§§Totals include procedures not shown here.
Source: National Hospital Discharge Survey, NCHS. Unpublished data, 2006. Estimates are based on a sample of inpatient records from short-stay hospitals in the

United States.
Note: These data do not reflect any procedures performed on an outpatient basis. Many more procedures are being performed on an outpatient basis. Some of

the lower numbers in the table probably reflect this trend. Outpatient procedure data are not available at this time.
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Chart 19-1. Trends in heart transplantations (UNOS: 1975–2007). Source: United Network for Organ Sharing (UNOS), scientific registry data.

Chart 19-2. Trends in cardiovascular inpatient operations and procedures (United States: 1979–2006). Source: NHDS, NCHS and
NHLBI. Note: In-hospital procedures only.

Chart 19-3. Number of surgical procedures in the 10 leading diagnostic groups (United States: 2006). Source: NHDS/NCHS and
NHLBI.
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20. Economic Cost of
Cardiovascular Diseases

See Chart 20-1, Chart 20-2, and Table 20-1.1-5

The total direct and indirect cost of CVD and stroke in the
United States for 2009 is estimated at $475.3 billion. This figure
includes health expenditures (direct costs, which include the cost
of physicians and other professionals, hospital and nursing home
services, prescribed medications, home health care, and other
medical durables) and lost productivity resulting from morbidity
and mortality (indirect costs). Total hospital costs (inpatients,
outpatients, and emergency department patients) projected for
the year 2009 are estimated to be $150.1 billion. By comparison,
in 2008, the estimated cost of all cancer and benign neoplasms
was $228 billion ($93 billion in direct costs, $19 billion in
morbidity indirect costs, and $116 billion in mortality indirect
costs). CVD costs more than any other diagnostic group.6
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Abbreviations Used in Chapter 20

CHD coronary heart disease

CVD cardiovascular disease

HF heart failure

NCHS National Center for Health Statistics

NHLBI National Heart, Lung, and Blood Institute

Table 20-1. Estimated Direct and Indirect Costs (in Billions of Dollars) of CVD and Stroke: United States: 20091–5

Heart Diseases* CHD Stroke Hypertensive Disease HF Total CVD†

Direct costs

Hospital $106.3 $54.6 $20.2 $8.2 $20.1 $150.1

Nursing home $23.4 $12.3 $16.2 $4.8 $4.5 $48.2

Physicians/other
professionals

$23.8 $13.4 $3.7 $13.4 $2.4 $46.4

Drugs/other

Medical durables $22.1 $10.3 $1.4 $25.4 $3.3 $52.3

Home health care $7.4 $2.2 $4.4 $2.4 $3.4 $16.8

Total expenditures† $183.0 $92.8 $45.9 $54.2 $33.7 $313.8

Indirect costs

Lost productivity/morbidity $24.0 $10.6 $7.0 $8.4 � � � $39.1

Lost productivity/mortality‡ $97.6 $62.0 $16.0 $10.8 $3.5 $122.4

Grand totals† $304.6 $165.4 $68.9 $73.4 $37.2 $475.3

Ellipses (. . .) indicate data not available.
*This category includes CHD, HF, part of hypertensive disease, cardiac dysrhythmias, rheumatic heart disease, cardiomyopathy, pulmonary heart disease, and other

or ill-defined “heart” diseases.
†Totals do not add up because of rounding and overlap.
‡Lost future earnings of persons who will die in 2009, discounted at 3%.
All estimates prepared by Thomas Thom, NHLBI.
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Chart 20-1. Estimated direct and indirect costs (in billions of dollars) of major cardiovascular diseases and stroke (United
States: 2009). Source: NHLBI.7
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21. At-a-Glance Summary Tables

See Tables 21-1 through 21-4.1–6
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Table 21-1. Males and CVD: At-a-Glance Table

Diseases and Risk Factors Both Sexes Total Males White Males Black Males Mexican American Males

Total CVD

Prevalence, 2006† 80.0 M (36.3%) 38.7 M (37.6%) 37.8% 45.9% 26.1%

Mortality, 2005§ 864.5 K 409.9 K 329.6 K 47.4 K N/A

CHD

Prevalence, CHD, 2006† 16.8 M (7.6%) 8.7 M (8.6%) 8.8% 9.6% 5.4%

Prevalence, MI, 2006† 7.9 M (3.6%) 4.7 M (4.7%) 4.9% 5.1% 2.5%

Prevalence, AP, 2006† 9.8 M (4.4%) 4.3 M (4.3%) 4.1% 4.4% 3.5%

New and recurrent CHD*¶ 1.26 M 740.0 K 675.0 K 70.0 K N/A

New and recurrent MI¶ 935.0 K 565.0 K N/A N/A N/A

Incidence AP (stable angina)� 500.0 K 320.0 K N/A N/A N/A

Mortality, 2005 CHD§ 445.7 K 232.1 K 203.9 K 22.9 K N/A

Mortality, 2005 MI§ 151.0 K 80.1 K 70.8 K 7.5 K N/A

Stroke

Prevalence, 2006† 6.5 M (2.9%) 2.6 M (2.6%) 2.3% 3.9% 2.1%

New and recurrent strokes§ 795.0 K 370.0 K 325.0 K 45.0 K N/A

Mortality, 2005§ 143.6 K 56.6 K 47.2 K 7.5 K N/A

HBP

Prevalence, 2006† 73.6 M (33.3%) 35.3 M (34.1%) 34.1% 44.4% 23.1%

Mortality, 2005§ 57.4 K 24.0 K 17.3 K 6.0 K N/A

HF

Prevalence, 2006† 5.7 M (2.5%) 3.2 M (3.2%) 3.1% 4.2% 2.1%

Mortality, 2005§†† 292.2 K 126.2 K 112.6 K 11.3 K N/A

Tobacco

Prevalence, 2006‡ 47.1 M (20.8%) 26.2 M (23.5%) 23.5% 26.1% 20.1#

Blood cholesterol

Prevalence, 2006

Total cholesterol �200 mg/dL† 98.6 M (45.1%) 45.0 M (42.6%) 42.1% 35.6% 52.1%

Total cholesterol �240 mg/dL† 34.4 M (15.7%) 14.6 M (13.8%) 14.3% 7.9% 17.5%

LDL cholesterol �130 mg/dL† 71.8 M (32.8%) 35.8 M (33.8%) 31.0% 36.2% 45.0%

HDL cholesterol �40 mg/dL† 33.9 M (15.5%) 26.3 M (24.9%) 24.9% 13.5% 30.6%

PA**

Prevalence, 2007‡ 30.8% 33.9% N/A N/A N/A

Overweight and obesity

Prevalence, 2006

Overweight and obesity, BMI �25.0† 145.0 M (66.7%) 76.9 M (73.0%) 72.4% 73.7% 74.8%

Obesity, BMI �30.0† 74.1 M (33.9%) 34.7 M (32.7%) 32.3% 36.8% 26.8%

Diabetes mellitus

Prevalence, 2006

Physician-diagnosed diabetes† 17.0 M (7.7%) 7.5 M (7.4%) 5.8% 14.9% 11.3%

Undiagnosed diabetes† 6.4 M (2.9%) 3.9 M (3.8%) 3.6% 4.7% 6.0%

Prediabetes† 57.0 M (25.9%) 34.0 M (31.7%) 32.0% 22.9% 28.5%

Incidence, diagnosed diabetes† 1.6 M N/A N/A N/A N/A

Mortality, 2005§ 75.1 K 36.5 K 29.6 K 5.7 K N/A

AP indicates angina pectoris (chest pain); BMI, body mass index; CHD, coronary heart disease (includes heart attack, angina pectoris 	chest pain
 or both); CVD,
cardiovascular disease; K, thousands; M, millions; MI, myocardial infarction (heart attack); mg/dL, milligrams per deciliter; and N/A, data not available.

*New and recurrent MI and fatal CHD.
†Age �20 years.
‡Age �18 years.
§All ages.
�Age �45 years.
¶Age �35 years.
#Hispanic.
**Regular leisure-time physical activity.
††Total mentions.
Sources: See summary tables for each chapter in this update. For data on men in other ethnic groups, see other chapters and Statistical Fact Sheets.1
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Table 21-2. Females and CVD: At-a-Glance Table

Diseases and Risk Factors Both Sexes Total Females White Females Black Females Mexican American Females

Total CVD

Prevalence, 2006† 80.0 M (36.3%) 41.3 M (34.9%) 33.3% 45.9% 32.5%

Mortality, 2005§ 864.5 K 454.6 K 372.2 K 52.4 K N/A

CHD

Prevalence, CHD, 2006† 16.8 M (7.6%) 8.1 M (6.8%) 6.6% 9.0% 6.3%

Prevalence, MI, 2006† 7.9 M (3.6%) 3.2 M (2.7%) 3.0% 2.2% 1.1%

Prevalence, AP, 2006† 9.8 M (4.4%) 5.5 M (4.5%) 4.3% 6.7% 4.5%

New and recurrent CHD*¶ 1.26 M 515.0 K 445.0 K 65.0 K N/A

New and recurrent MI¶ 935.0 K 370.0 K N/A N/A N/A

Incidence, AP (stable angina)� 500.0 K 180.0 K N/A N/A N/A

Mortality, 2005 CHD§ 445.7 K 213.6 K 186.5 K 23.1 K N/A

Mortality, 2005 MI§ 151.0 K 70.9 K 61.6 K 8.0 K N/A

Stroke

Prevalence, 2006† 6.5 M (2.9%) 3.9 M (3.2%) 3.2% 4.1% 3.8%

New and recurrent strokes§ 795.0 K 425.0 K 365.0 K 60.0 K N/A

Mortality, 2005§ 143.6 K 87.0 K 74.7 K 10.0 K N/A

HBP

Prevalence, 2006† 73.6 M (33.3%) 38.3 M (32.1%) 30.3% 43.9% 30.4%

Mortality, 2004§ 57.4 K 33.3 K 25.8 K 6.7 K N/A

HF

Prevalence, 2006† 5.7 M (2.5%) 2.5 M (2.0%) 1.8% 4.2% 1.4%

Mortality, 2005§†† 292.2 K 166.1 K 148.6 K 14.9 K N/A

Tobacco

Prevalence, 2006‡ 47.1 M (20.8%) 20.9 M (18.1%) 18.8% 18.5% 10.1%#

Blood cholesterol

Prevalence, 2006

Total cholesterol �200 mg/dL† 98.6 M (45.1%) 53.6 M (47.1%) 47.7% 41.4% 48.0%

Total cholesterol �240 mg/dL† 34.4 M (15.7%) 19.8 M (17.3%) 18.1% 13.4% 14.5%

LDL cholesterol �130 mg/dL† 71.8 M (32.8%) 36.0 M (31.7%) 33.7% 27.4% 30.3%

HDL cholesterol �40 mg/dL† 33.9 M (15.5%) 7.5 M (6.7%) 6.5% 6.1% 10.5%

PA**

Prevalence, 2007‡ 30.8% 28.9% N/A N/A N/A

Overweight and obesity

Prevalence, 2005

Overweight and obesity, BMI �25.0† 145.0 M (66.7%) 68.1 M (60.5%) 57.5% 77.7% 73.0%

Obesity, BMI �30.0† 74.1 M (33.9%) 39.4 M (35.0%) 32.7% 52.9% 41.9%

Diabetes mellitus

Prevalence, 2006

Physician-diagnosed diabetes† 17.0 M (7.7%) 9.5 M (8.0%) 6.1% 13.1% 14.2%

Undiagnosed diabetes† 6.4 M (2.9%) 2.5 M (2.1%) 2.2% 3.1% 1.9%

Prediabetes† 57.0 M (25.9%) 23.0 M (19.9%) 18.7% 19.0% 23.6%

Incidence, diagnosed diabetes† 1.6 M N/A N/A N/A N/A

Mortality, 2005§ 75.1 K 38.6 K 30.1 K 7.2 K N/A

AP indicates angina pectoris (chest pain); BMI, body mass index; CHD, coronary heart disease (includes heart attack, angina pectoris 	chest pain
, or both); CVD,
cardiovascular disease; K, thousands; M, millions; MI, myocardial infarction (heart attack); mg/dL, milligrams per deciliter; and N/A, data not available.

*New and recurrent MI and fatal CHD.
†Age �20 years.
‡Age �18 years.
§All ages.
�Age �45 years.
¶Age �35 years.
#Hispanic.
**Regular leisure-time physical activity.
††Total mentions.
Sources: See summary tables for each chapter in this update. For data on women in other ethnic groups, see other chapters and Statistical Fact Sheets.2
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Table 21-3. Ethnic Groups and CVD: At-a-Glance Table

Whites Blacks Mexican Americans Hispanics/Latinos

Diseases and Risk Factors Both Sexes Males Females Males Females Males Females Males Females

Total CVD

Prevalence, 2006† 80.0 M (36.3%) 37.8% 33.3% 45.9% 45.9% 26.1% 32.5% N/A N/A

Mortality, 2005§ 864.5 K 329.6 K 372.2 K 47.4K 52.4 K N/A N/A N/A N/A

CHD

Prevalence, CHD, 2006† 16.8 M (7.6%) 8.8% 6.6% 9.6% 9.0% 5.4% 6.3% 5.7%‡

Prevalence, MI, 2006† 7.9 M (3.6%) 4.9% 3.0% 5.1% 2.2% 2.5% 1.1% N/A N/A

Prevalence, AP, 2006† 9.8 M (4.4%) 4.1% 4.3% 4.4% 6.7% 3.5% 4.5% N/A N/A

New and recurrent CHD*� 1.26 M 675.0 K 445.0 K 70.0 K 65.0 K N/A N/A N/A N/A

Mortality, CHD, 2005§ 445.7 K 203.9 K 186.5 K 22.9 K 23.1 K N/A N/A N/A N/A

Mortality, MI, 2005§ 151.0 K 70.8 K 61.6 K 7.5 K 8.0 K N/A N/A N/A N/A

Stroke

Prevalence, 2006† 6.5 M (2.9%) 2.3% 3.2% 3.9% 4.1% 2.1% 3.8% 2.5%‡

New and recurrent strokes§ 795.0 K 325.0 K 365.0 K 45.0 K 60.0 K N/A N/A N/A N/A

Mortality, 2005§ 143.6 K 47.2 K 74.7 K 7.5 K 10.0 K N/A N/A N/A N/A

HBP

Prevalence, 2006† 73.6 M (33.3%) 34.1% 30.3% 44.4% 43.9% 23.1% 30.4% 20.6%‡

Mortality, 2005§ 57.4 K 17.3 K 25.8 K 6.0 K 6.7 K N/A N/A N/A N/A

HF

Prevalence, 2006† 5.7 M (2.5%) 3.1% 1.8% 4.2% 4.2% 2.1% 1.4% N/A N/A

Mortality, 2005§** 292.2 K 112.6 K 148.6 K 11.3 K 14.9 K N/A N/A N/A N/A

Tobacco

Prevalence, 2006‡ 47.1 M (20.8%) 23.5% 18.8% 26.1% 18.5% N/A N/A 20.1% 10.1%

Blood cholesterol

Prevalence, 2006

Total cholesterol 200 �mg/dL† 98.6 M (45.1%) 42.1% 47.7% 35.6% 41.4% 52.1% 48.0% N/A N/A

Total cholesterol �240 mg/dL† 34.4 M (15.7%) 14.3% 18.1% 7.9% 13.4% 17.5% 14.5% 29.9%¶

LDL cholesterol �130 mg/dL† 71.8 M (32.8%) 31.0% 33.7% 36.2% 27.4% 45.0% 30.3% N/A N/A

HDL cholesterol �40 mg/dL† 33.9 M (15.5%) 24.9% 6.5% 13.5% 6.1% 30.6% 10.5% N/A N/A

PA#

Prevalence, 2007‡ 30.8% 33.9% 22.9% N/A N/A 23.8%

Overweight and obesity

Prevalence 2006

Overweight and obesity, BMI �25.0† 145.0 M (66.7%) 72.4% 57.5% 73.7% 77.7% 74.8% 73.0% 67.8%

Obesity, BMI �30.0† 74.1 M (33.9%) 32.3% 32.7% 36.8% 52.9% 26.8% 41.9% 27.5%

Diabetes mellitus

Prevalence, 2006

Physician-diagnosed diabetes† 17.0 M (7.7%) 5.8% 6.1% 14.9% 13.1% 11.3% 14.2% 11.1%

Undiagnosed diabetes† 6.4 M (2.9%) 3.6% 2.2% 4.7% 3.1% 6.0% 1.9% N/A N/A

Prediabetes† 57.0 M (25.9%) 32.0% 18.7% 22.9% 19.0% 28.5% 23.6% N/A N/A

Incidence, diagnosed diabetes† 1.6 M N/A N/A N/A N/A N/A N/A N/A N/A

Mortality, 2005§ 75.1 K 29.6 K 30.1 K 5.7 K 7.2 K N/A N/A N/A N/A

AP indicates angina pectoris (chest pain); BMI, body mass index; CHD, coronary heart disease (includes heart attack, angina pectoris 	chest pain
, or both); CVD,
cardiovascular disease; K, thousands; M, millions; MI, myocardial infarction (heart attack); mg/dL, milligrams per deciliter; and N/A, data not available.

*New and recurrent MI and fatal CHD.
†Age �20 years.
‡Age �18 years.
§All ages.
�Age �35 years.
¶BRFSS.3

#Regular leisure-time physical activity.
**Total mention.
Sources: See summary tables for each chapter in this update. For data on other ethnic groups, see other chapters and Statistical Fact Sheets.4
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Table 21-4. Children, Youth, and CVD: At-a-Glance Table

Whites Blacks Mexican Americans

Diseases and Risk Factors Both Sexes Total Males Total Females Males Females Males Females Males Females

Congenital cardiovascular defects

Mortality, 2005† 3.6 K 1.9 K 1.7 K 1.6 K 1.3 K 0.3 K 0.3 K N/A N/A

Mortality, 2005 (age �15 years) 2.0 K 1.1 K 0.9 K 0.8 K 0.7 K 0.2 K 0.2 K N/A N/A

Tobacco

Prevalence, ages 12 to 17 years

Cigarette use in the past month,
2006

10.4% 10.0% 10.7% 11.8% 13.0% 5.9% 6.2% 8.6%* 7.7%*

High school students, grades 9 to 12

Current cigarette smoking, 2007 20.0% 21.3% 18.7% 23.8% 22.5% 14.9% 8.4% 18.7%* 14.6%*

Current cigar smoking, 2007 13.6% 19.4% 7.6% 22.0% 7.4% 13.2% 6.7% 16.3%* 9.0%*

Smokeless tobacco use, 2007 7.9% 13.4% 2.3% 18.0% 2.5% 2.0% 0.5% 6.7%* 2.7%*

Blood cholesterol

Mean total cholesterol, mg/dL

Ages 4 to 11 years 165.8 165.4 166.3 166.5 165.9 166.5 165.1 162.3 160.8

Ages 12 to 19 years 160.4 156.8 164.2 154.5 165.0 161.7 162.8 158.2 163.1

Mean HDL cholesterol, mg/dL

Ages 4 to 11 years 56.3 57.4 55.3 57.5 54.9 62.2 59.2 54.5 51.9

Ages 12 to 19 years 52.2 49.8 54.7 48.2 53.8 55.3 57.7 49.8 53.8

Mean LDL cholesterol, mg/dL 87.9 85.4 91.2 84.0 91.2 90.2 91.4 87.6 91.2

PA‡

Prevalence, grades 9 to 12, 2007§

Met currently recommended levels
of PA

34.7% 43.7% 25.6% 46.1% 27.9% 41.3% 21.0% 38.6%* 21.9%*

Overweight and obesity

Prevalence, 2006

Children and adolescents, ages 2 to
19 years

23.4 M (31.9%) 12.3 M (32.7%) 11.1 M (31.0%) 31.9% 29.5% 30.8% 39.2% 40.8% 35.0%

Students in grades 9 to 12§ 15.8% 15.1% 9.6% 15.7% 12.8% 16.6% 21.4% 18.3%* 17.9%*

K indicates thousands; M, millions; mg/dL, milligrams per deciliter; overweight, body mass index in the 95th percentile of the CDC 2000 growth chart; and N/A,
data not available.

*Hispanic.
†All ages.
‡Regular leisure-time physical activity.
§CDC.5

Sources: See summary tables for related chapters in this update. For more data on congenital defects, see Chapter 7, and our Statistical Fact Sheets.6
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22. Glossary
● Age-adjusted rates—Used mainly to compare the rates of

�2 communities or population groups or the nation as a
whole over time. The AHA uses a standard population
(2000), so these rates are not affected by changes or
differences in the age composition of the population.
Unless otherwise noted, all death rates in this publication
are age adjusted per 100 000 population and are based on
underlying mortality.

● Agency for Healthcare Research and Quality
(AHRQ)—A part of the US Department of Health and
Human Services, this is the lead agency charged with
supporting research designed to improve the quality of
health care, to reduce the cost of health care, to improve
patient safety, to decrease the number medical errors, and
to broaden access to essential services. AHRQ sponsors
and conducts research that provides evidence-based infor-
mation on healthcare outcomes, quality, cost, use, and
access. The information helps healthcare decision mak-
ers—patients, clinicians, health system leaders, and policy
makers—make more informed decisions and improve the
quality of healthcare services.

● Bacterial endocarditis—An infection of the heart’s inner
lining (endocardium) or of the heart valves. The bacteria
that most often cause endocarditis are streptococci, staph-
ylococci, and enterococci.

● Body mass index (BMI)—A mathematical formula to assess
body weight relative to height. The measure correlates
highly with body fat. It is calculated as weight in kilograms
divided by the square of the height in meters (kg/m2).

● Centers for Disease Control and Prevention/National Cen-
ter for Health Statistics (CDC/NCHS)—An agency within
the US Department of Health and Human Services
(USDHHS). The CDC conducts the Behavioral Risk Factor
Surveillance System (BRFSS), an ongoing study. The
NCHS also conducts or has conducted these studies
(among others):

— National Health Examination Survey (ongoing)
— National Health and Nutrition Examination Survey I

(NHANES I, 1971 to 1974)
— National Health and Nutrition Examination Survey II

(NHANES II, 1976 to 1980)
— National Health and Nutrition Examination Survey III

(NHANES III, 1988 to 1994)
— National Health and Nutrition Examination Survey

(NHANES, 1999 to . . .) (ongoing)
— National Health Interview Survey (NHIS) (ongoing)
— National Home and Hospice Care Survey (ongoing)
— National Hospital Discharge Survey (NHDS) (ongoing)

● Centers for Medicare and Medicaid Services (CMS), for-
merly Health Care Financing Administration (HCFA)—
The federal agency that administers the Medicare, Medic-
aid, and Child Health Insurance programs.

● Comparability ratio—Provided by the NCHS to allow
time-trend analysis from one ICD revision to another. It
compensates for the “shifting” of deaths from one causal
code number to another. Its application to mortality based

on one ICD revision means that mortality is “comparability
modified” to be more comparable to mortality coded to the
other ICD revision.

● Coronary Heart Disease (CHD) (ICD-10 codes I20–I25)—
This category includes acute myocardial infarction (I21–
I22), other acute ischemic (coronary) heart disease (I24),
angina pectoris (I20), atherosclerotic cardiovascular dis-
ease (I25.0), and all other forms of chronic ischemic
coronary heart disease (I25.1–I25.9).

● Death rate—The relative frequency with which death
occurs within some specified interval of time in a popula-
tion. National death rates are computed per 100 000 pop-
ulation. Dividing the mortality by the population gives a
crude death rate. It is restricted because it does not reflect
a population’s composition with regard to such character-
istics as age, sex, race, or ethnicity. Thus, rates calculated
within specific subgroups, such as age-specific or sex-
specific rates, are often more meaningful and informative.
They allow well-defined subgroups of the total population
to be examined. Unless otherwise stated, all death rates in
this publication are age adjusted and are per 100 000
population.

● Diseases of the circulatory system (ICD codes I00–I99)—
Included as part of what the AHA calls “cardiovascular
disease.” Mortality data for states can be obtained from the
NCHS Web site (http://cdc.gov/nchs/), by direct commu-
nication with the CDC/NCHS, or from our National Center
Biostatistics Program Coordinator on request. (See “Total
cardiovascular disease” in this Glossary).

● Diseases of the heart—Classification the NCHS uses in
compiling the leading causes of death. Includes acute
rheumatic fever/chronic rheumatic heart diseases (I00–
I09), hypertensive heart disease (I11), hypertensive heart
and renal disease (I13), coronary heart disease (I20–I25),
pulmonary heart disease and diseases of pulmonary circu-
lation (I26–I28), heart failure (I50), and other forms of
heart disease (I29–I49, I50.1–I51). “Diseases of the heart”
are not equivalent to “total cardiovascular disease,” which
the AHA prefers to use to describe the leading causes of
death.

● Health Care Financing Administration (HCFA)—See Cen-
ters for Medicare and Medicaid Services (CMS).

● Hispanic origin—In US government statistics, “Hispanic”
includes persons who trace their ancestry to Mexico, Puerto
Rico, Cuba, Spain, the Spanish-speaking countries of
Central or South America, the Dominican Republic, or
other Spanish cultures, regardless of race. It does not
include people from Brazil, Guyana, Suriname, Trinidad,
Belize, or Portugal because Spanish is not the first lan-
guage in those countries. Most of our data are for Mexican
Americans or Mexicans, as reported by government agen-
cies or specific studies. In many cases, data for all
Hispanics are more difficult to obtain.

● Hospital discharges—The number of inpatients discharged
from short-stay hospitals for whom some type of disease
was the first-listed diagnosis. Discharges include those
discharged alive, dead, or “status unknown.”

● International Classification of Diseases (ICD) codes—
A classification system in standard use in the United States.
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The International Classification of Diseases is published
by the World Health Organization. This system is reviewed
and revised about every 10 to 20 years to ensure its
continued flexibility and feasibility. The 10th revision
(ICD-10) began with the release of 1999 final mortality
data. The ICD revisions can cause considerable change in
the number of deaths reported for a given disease. The
NCHS provides “comparability ratios” to compensate
for the “shifting” of deaths from one ICD code to
another. To compare the number or rate of deaths with
that of an earlier year, the “comparability-modified”
number or rate is used.

● Incidence—An estimate of the number of new cases of a
disease that develop in a population, usually in a 1-year
period. For some statistics, new and recurrent attacks, or
cases, are combined. The incidence of a specific disease is
estimated by multiplying the incidence rates reported in
community- or hospital-based studies by the US popula-
tion. The rates in this report change only when new data are
available; they are not computed annually.

● Major cardiovascular diseases—Disease classification
commonly reported by the NCHS; represents ICD codes
I00–I78. The AHA does not use “major cardiovascular
diseases” for any calculations. See “Total cardiovascular
disease” in this Glossary.

● Metabolic syndrome—The metabolic syndrome is de-
fined* as the presence of any 3 of the following 5
diagnostic measures: elevated waist circumference
(�102 cm in men or �88 cm in women), elevated
triglycerides (�150 mg/dL [1.7 mmol/L] or drug treat-
ment for elevated triglycerides), reduced HDL (high-
density lipoprotein) cholesterol (�40 mg/dL [0.9 mmol/
L] in men, �50 mg/dL [1.1 mmol/L] in women, drug
treatment for reduced HDL cholesterol), elevated blood
pressure (�130 mm Hg systolic blood pressure,
�85 mm Hg diastolic blood pressure, or drug treatment
for hypertension), and elevated fasting glucose (�100
mg/dL or drug treatment for elevated glucose).

● Morbidity—Incidence and prevalence rates are both mea-
sures of morbidity—ie, measures of various effects of
disease on a population.

● Mortality—The total number of deaths from a given dis-
ease in a population during a specific interval of time,
usually a year. These data are compiled from death certif-
icates and sent by state health agencies to the NCHS. The
process of verifying and tabulating the data takes about 2
years. Mortality is “hard” data, so it is possible to do
time-trend analysis and compute percentage changes over
time.

● National Heart, Lung, and Blood Institute (NHLBI)—An
institute in the National Institutes of Health in the US
Department of Health and Human Services. The NHLBI
conducts such studies as the:

— Framingham Heart Study (FHS) (1948 to . . .)
(ongoing)

— Honolulu Heart Program (HHP) (1965 to 1997)
— Cardiovascular Health Study (CHS) (1988 to . . .)

(ongoing)
— Atherosclerosis Risk in Communities (ARIC) study

(1985 to . . .) (ongoing)
— Strong Heart Study (SHS) (1989 to 1992; 1991 to 1998)
— The NHLBI also published reports of the Joint

National Committee on Prevention, Detection, Eval-
uation and Treatment of High Blood Pressure and the
Third Report of the Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholester-
ol in Adults (Adult Treatment Panel III, or ATP III).

● National Institute of Neurological Disorders and Stroke
(NINDS)—An institute in the National Institutes of Health
of the US Department of Health and Human Services. The
NINDS sponsors and conducts research studies such as
these:

— Greater Cincinnati/Northern Kentucky Stroke Study
(GCNKSS)

— Rochester (Minnesota) Stroke Epidemiology Project
— Northern Manhattan Study (NOMAS)
— Brain Attack Surveillance in Corpus Christi (BASIC)

Project

● Prevalence—An estimate of the total number of cases of
a disease existing in a population during a specified
period. Prevalence is sometimes expressed as a percent-
age of population. Rates for specific diseases are calcu-
lated from periodic health examination surveys that
government agencies conduct. Annual changes in prev-
alence as reported in this report reflect changes in the
population size. Changes in rates can be evaluated only
by comparing prevalence rates estimated from surveys
conducted in different years.

Note
In the data tables, which are located in the different disease
and risk factor categories, if the percentages shown are age
adjusted, they will not add to the total.

● Race and Hispanic origin—Race and Hispanic origin are
reported separately on death certificates. In this publica-
tion, unless otherwise specified, deaths of persons of
Hispanic origin are included in the totals for whites, blacks,
American Indians or Alaska Natives, and Asian or Pacific
Islanders, according to the race listed on the decedent’s
death certificate. Data for Hispanic persons include all
persons of Hispanic origin of any race. See “Hispanic
origin” in this Glossary.

● Stroke (ICD-10 codes I60–I69)—This category includes
subarachnoid hemorrhage (I60); intracerebral hemorrhage
(I61); other nontraumatic intracranial hemorrhage (I62);
cerebral infarction (I63); stroke, not specified as hemor-
rhage or infarction (I64); occlusion and stenosis of prece-
rebral arteries not resulting in cerebral infarction (I65);

*According to criteria established by the American Heart Association/National Heart,
Lung, and Blood Institute, in “Diagnosis and Management of the Metabolic Syndrome:
An American Heart Association/National Heart, Lung, and Blood Institute Scientific
Statement,” published in Circulation (Circulation. 2005;112:2735–2752).
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occlusion and stenosis of cerebral arteries not resulting
in cerebral infarction (I66); other cerebrovascular dis-
eases (I67); cerebrovascular disorders in diseases clas-
sified elsewhere (I68); and sequelae of cerebrovascular
disease (I69).

● Total cardiovascular disease (ICD-10 codes I00–I99,
Q20–Q28)—This category includes rheumatic fever/rheu-
matic heart disease (I00–I09); hypertensive diseases (I10–
I15); ischemic (coronary) heart disease (I20–I25); pulmo-
nary heart disease and diseases of pulmonary circulation
(I26–I28); other forms of heart disease (I30–I52); cerebro-
vascular disease (stroke) (I60–I69); atherosclerosis (I70);
other diseases of arteries, arterioles, and capillaries (I71–

I79); diseases of veins, lymphatics, and lymph nodes not
classified elsewhere (I80–I89); and other and unspecified
disorders of the circulatory system (I95–I99). When data
are available, we include congenital cardiovascular defects
(Q20–Q28).

● Underlying or contributing cause of death—These terms
are used by the NCHS when defining mortality. Underlying
mortality is defined by the World Health Organization as
“the disease or injury which initiated the train of events
leading directly to death, or the circumstances of the
accident or violence which produced the fatal injury.”
Contributing mortality would be any other disease or
condition that the decedent may also have had.
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