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son, influenza vaccination of healthy
children aged 6-23 months is encour-
aged when feasible.6 The results of this
ongoing investigation indicate the need
for further studies to better define the
frequency of serious complications from
influenza in children and young adults
and to incorporate such findings into
evaluations of current vaccine recom-
mendations for children.
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*Not a member of a high-risk group (i.e., residents of
chronic care facilities; persons with chronic disorders
of the circulatory or respiratory system, including
asthma; persons with chronic metabolic disorders, re-
nal dysfunction, hemoglobinopathies, or immunosup-
pression; children on aspirin therapy for chronic con-
ditions; and women who are pregnant.1

†Includes any of the following: fever, leukocytosis or
leukopenia, histopathologic evidence of acute infec-
tion or inflammation, inflammation of usually sterile flu-
ids, or imaging studies consistent with infection or in-
flammation.
‡Defined as altered mental status of any duration, in-
cluding seizure but not including simple febrile sei-
zures.
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HEART DISEASE AND STROKE ARE THE FIRST

and third leading causes of death among
U.S. adults.1 Adults with diabetes have
a twofold to fourfold greater risk for dy-
ing from cardiovascular diseases than
adults without diabetes.1 In addition, al-

though the annual incidence of deaths
attributed to cardiovascular diseases de-
clined substantially among U.S. adults
during 1970-1994, it decreased less
among those with diabetes.2 To com-
pare the prevalence of heart disease and
stroke among adults with and without
diabetes, CDC analyzed data from the
1999-2001 National Health Interview
Surveys (NHIS). This report summa-
rizes the results of that analysis, which
indicate that the age-adjusted preva-
lence of heart disease and stroke is ap-
proximately two to three times greater
among adults with diabetes than among
adults without diabetes. Increased ef-
forts are needed to prevent diabetes and
reduce the prevalence of cardiovascu-
lar disease risk factors (e.g., hyperten-
sion and high cholesterol) in the United
States, particularly among adults with
diabetes.

NHIS is a stratified, multistage prob-
ability sample survey representing the
U.S. civilian, noninstitutionalized popu-
lation. In this analysis, only data for re-
spondents aged �35 years were ana-
lyzed because of the low prevalence of
cardiovascular disease among young
adults and children. For 1999, 2000, and
2001, response rates were 69.6%, 72.1%,
and 73.8%, respectively. Respondents
were classified as having diabetes if they
answered “yes” to the question, “Have
you ever been told by a doctor or health
professional that you have diabetes or
sugar diabetes?” Women who had dia-
betes only during pregnancy were clas-
sified as not having diabetes. Respon-
dents were classified as having a
cardiovascular condition if they re-
ported having a medical history of at
least one of the following: coronary heart
disease (CHD) including angina pecto-
ris and myocardial infarction; stroke; or
another type of heart condition (other
than CHD, angina pectoris, and myo-
cardial infarction). The prevalence of
each condition was determined for the
overall U.S. population with and with-
out diabetes and for specific demo-
graphic characteristics (i.e., age, sex,
race/ethnicity, and education level). Lo-
gistic regression analysis was used to es-
timate the demographically adjusted

probability of having heart disease or
stroke diagnosed. Because no substan-
tial difference was observed between the
age-adjusted and adjusted prevalences
for all demographic characteristics, only
the age-adjusted prevalences of heart dis-
ease and stroke are presented for each
population. Prevalence ratios were cal-
culated by dividing the prevalence of
heart disease or stroke among adults
with diabetes by the prevalence among
adults without diabetes. Chi square
analysis was used to test for statistical
significance, and SUDAAN was used to
calculate confidence intervals (CIs). Data
were weighted to reflect the age, sex, and
racial/ethnic distribution of the adult U.S.
population.

During 1999-2001, adults with dia-
betes were significantly more likely than
adults without diabetes to report a his-
tory of CHD (24.5% versus 6.6%),
stroke (9.3% versus 2.6%), other heart
condition (17.8% versus 8.1%), and at
least one of these conditions (37.2%
versus 13.9) (Table). After data were ad-
justed for age, adults with diabetes were
3.2 (95% CI=2.9-3.4) times more likely
than those without diabetes to report
a history of CHD, 2.9 (95% CI=2.5-
3.2) times more likely to report a his-
tory of stroke, and 1.9 (95% CI=1.8-
2.1) times more likely to report another
heart condition (Figure). These differ-
ences were greatest among adults aged
35-64 years with diabetes, who were 5.1
times more likely to report a history of
CHD, 4.9 times more likely to report a
history of stroke, 2.4 times more likely
to report another heart condition, and
3.1 times more likely to report at least
one of these conditions than adults of
similar age without diabetes (Table).
Overall, adults aged �35 years with dia-
betes were 2.3 (95% CI=2.2-2.4) times
more likely to report having at least one
condition, 3.3 (95% CI=2.9-3.7) times
more to report at least two conditions,
and 5.3 (95% CI=3.6-7.1) times more
likely to report at least three condi-
tions (Figure).

Among adults with and without dia-
betes, the prevalence of any cardiovas-
cular condition increased with age
(p�0.05), the prevalence of CHD was
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higher among men than women
(p�0.05), non-Hispanic whites had the
highest prevalence of CHD and other
heart conditions, and non-Hispanic
blacks had the highest prevalence of
stroke (Table). Among those with dia-
betes, no significant correlation was ob-
served between education level and
prevalence of heart disease or stroke.
However, among those without diabe-
tes, the prevalence of CHD and stroke
was associated inversely with educa-
tion level (p�0.05).

Reported by: SM Benjamin, PhD, LS Geiss, MA, L Pan,
MPH, MM Engelgau, MD, Div of Diabetes Transla-
tion; KJ Greenlund, PhD, Div of Adult and Commu-
nity Health, National Center for Chronic Disease Pre-
vention and Health Promotion, CDC.

CDC Editorial Note: The findings in
this report indicate that the age-
adjusted prevalence of reported heart
disease and stroke is approximately two
to three times greater among persons
with diabetes than among persons with-
out diabetes. These results are consis-
tent with mortality data, which indi-
cate that cardiovascular disease death
rates are two to four times higher for
adults with diabetes than for adults with-
out diabetes.

Antihypertensive treatment, aspirin
use, lipid-lowering medication, and pro-
motion of healthy lifestyles reduce the
risk for heart disease and stroke in per-
sons with and without diabetes.3,4 How-
ever, a substantial proportion of per-
sons with diabetes have uncontrolled
blood pressure and dyslipidemia and do
not take aspirin.5 Persons with diabe-
tes and those with heart disease also are
both more likely than those without dia-
betes to have other risk factors associ-
ated with ill health (e.g., overweight/
obesity, physical inactivity, and poor
diet).

In 2001, the National Diabetes Edu-
cation Program (NDEP), cosponsored
by CDC and the National Institutes of
Health, started the “Be Smart About
Your Heart: Control the ABCs of Dia-
betes” campaign to educate persons
with diabetes about their high risk for
heart disease and stroke and what they
can do to lower that risk. Information
about the campaign is available from

NDEP at http://ndep.nih.gov/campaigns
/BeSmart/BeSmart_index.htm. In addi-
tion, CDC and the Health Resources
and Service Administration estab-
lished the National Diabetes Collabo-
rative, a partnership of public and pri-
vate agencies, to increase access to and
improve the quality of diabetes care in
approximately 395 health centers.

The findings of this survey identi-
fied various demographic characteris-
tics associated with an increased preva-
lence of heart disease and stroke among
adults with and without diabetes. For
both populations, prevalences were
higher among men than among women.
Non-Hispanic blacks were more likely
than non-Hispanic whites or Hispan-
ics to report having had a stroke, prob-
ably because of the high prevalence of
hypertension among blacks.6

Prevention of diabetes can decrease
the prevalence of heart disease and
stroke. Improved diet, weight loss, and
increased physical activity can pre-
vent or delay the onset of diabetes
among adults with impaired glucose tol-
erance.7 In 2003, the U.S. Department
of Health and Human Services initi-
ated the “Steps to a HealthierUS” pro-
gram to reduce the prevalence of dia-
betes, overweight, obesity, and asthma
and address physical inactivity, poor
nutrition, and tobacco use.

The findings in this report are sub-
ject to at least five limitations. First,
NHIS data on history of diabetes, heart
disease, and stroke are based on self-
reports. However, rates of these con-
ditions based on self-reports have been
shown to be highly accurate and only
slightly higher than those based on phy-
sician reports8; such rates have a high
validity among adults with diagnosed
diabetes.9 Second, because approxi-
mately one third of U.S. adults have un-
diagnosed diabetes,10 the results might
underestimate the difference in heart
disease or stroke prevalence between
adults with and without diabetes. Third,
because NHIS excludes institutional-
ized persons, a population at high risk
for illness, the results might underes-
timate the prevalence of heart disease
and stroke. Fourth, differences in preva-

lence of heart disease and stroke be-
tween persons with and without dia-
betes in part might be due to differences
in how the groups were screened for
those conditions. Finally, because only
survivors of heart disease and stroke
were studied, the prevalence esti-
mates might not reflect the true bur-
den of disease in the U.S. population
or in any of the demographic groups
studied.

Heart diseases and stroke impose a
substantially greater burden on per-
sons with diabetes than on persons with-
out diabetes. To reduce the incidence of
heart disease and stroke, a concerted ef-
fort is needed among health-care pro-
viders, public health officials, mem-
bers of community-based organizations,
patients, and their families.
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