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DIABETES AND ITS COMPLICATIONS ARE

major causes of morbidity and mortal-
ity in the United States and contribute
substantially to health-care costs. Data
from the National Health Interview Sur-
vey (NHIS) and the Behavioral Risk Fac-
tor Surveillance System (BRFSS) have
documented steady increases in the
prevalence of diabetes.1,2 However, these
surveys rely only on self-reports of pre-
viously diagnosed diabetes and cannot
measure the prevalence of undiag-
nosed diabetes. The change in preva-
lence demonstrated by these data might
reflect other factors such as enhanced de-
tection rather than true increases. The
National Health and Nutrition Exami-
nation surveys (NHANES) are the only
nationally representative surveys that ex-
amine both diagnosed and undiag-
nosed diabetes. During 1976-1980
(NHANES II) and 1988-1994 (NHANES
III), the overall combined prevalence of
diabetes (diagnosed and undiagnosed on
the basis of fasting glucose) increased.3

This report presents data on preva-
lence of diagnosed and undiagnosed dia-
betes and impaired fasting glucose from
NHANES 1999-2000 and NHANES III
(1988-1994). The findings indicate that
diabetes and impaired fasting glucose
continue to affect a major proportion of
the U.S. population. An estimated 29
million (14.4%) persons aged �20 years
had either diagnosed diabetes, undiag-
nosed diabetes, or impaired fasting glu-
cose; 29% of diabetes cases were undi-

agnosed. Persons can reduce their risk
for diabetes through weight manage-
ment and physical activity.

NHANES1999-20004 wasdesignedto
be nationally representative of the U.S.
civilian, noninstitutionalized popula-
tion on the basis of a complex, multi-
stage probability sample. Survey partici-
pants were interviewed in their homes
and subprovide estimates that were rep-
resentativeof theU.S.population.Preva-
lence based on fasting glucose in the
morningsampleofpersonswithoutdiag-
noseddiabeteswasadjustedasdescribed
previously6 so estimates based on these
datawouldrepresent the totalU.S.popu-
lation. Age- and sex-adjusted rates were
computed by the direct method by using
U.S. 2000 Census data, with age catego-
riesof20-39,40-59, and �60years.Rep-
licatedvarianceestimationmethodswere
used to calculate the standard errors,
accounting for both the complex sample
design and the use of both interview and
morning examination sample data in
combination. Two sample t-tests were
used to test differences in proportions.

The estimated unadjusted preva-
lence of previously diagnosed diabetes
in adults aged �20 years during 1999-
2000 was 5.9% (95% confidence inter-
val [CI]=4.9-6.9), representing 11.8 mil-
lion (95% CI=9.8-13.8 million) U.S.
adults. The prevalence increased by age,
reaching 15.0% (95% CI=12.6-17.5)
among persons aged �60 years. Rates
were similar by sex. The adjusted preva-
lence was significantly lower in non-
Hispanic whites compared with Mexi-
can Americans and non-Hispanic blacks.
The unadjusted prevalence of undiag-
nosed diabetes based on fasting glu-
cose in adults aged �20 years was 2.4%
(95% CI=1.5-3.4) during 1999-2000,
representing 4.9 million (95% CI=3.0-
6.8 million) U.S. adults. Prevalence in-
creased slightly with age and was simi-
lar in men and women. Rates were
similar by race/ethnicity.

Combining diagnosed and undiag-
nosed diabetes, the unadjusted preva-

lence of total diabetes during 1999-
2000 was 8.3% (95% CI = 6.9-9.8),
affecting an estimated 16.7 million (95%
CI=13.8-19.6 million) persons aged �20
years. Differences in prevalence by age,
sex, and race/ethnicity mirrored those for
diagnosed diabetes. During 1999-2000,
the proportion of total diabetes that
was undiagnosed was 29% (95% CI=
21%-38%). The overall prevalence of
diagnosed diabetes, undiagnosed diabe-
tes, total diabetes, and the overall pro-
portion of total diabetes that was undi-
agnosed did not change significantly
from 1988-1994 to 1999-2000.

Overall prevalence of impaired fast-
ing glucose during 1999-2000 was 6.1%
(95% CI=4.4-7.9), representing 12.3
million (95% CI=8.8-15.8 million) per-
sons aged �20 years. Rates increased
with age, were higher in men (7.9%)
(95% CI=5.5-10.2) than in women
(4.5%) (95% CI=2.8-6.2), and were
similar by race/ethnicity. The overall de-
crease in prevalence observed from
1988-1994 to 1999-2000 was not sta-
tistically significant.

During 1999-2000, the combined un-
adjusted prevalence of total diabetes and
impaired fasting glucose in adults aged
�20 years was 14.4% (95% CI= 12.3%-
16.5%), representing 29.0 million (95%
CI=24.8-33.2 million) persons. Preva-
lence increased with age, reaching 33.6%
(95% CI=28.8%-38.4%) by age �60
years. Adjusted prevalence was signifi-
cantly lower in women than in men, and
in non-Hispanic whites compared with
non-Hispanic blacks and Mexican
Americans. Rates were similar in 1988-
1994 and 1999-2000.
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U.S. adults. On the basis of NHANES
1999-2000, a total of 8.3% of persons
aged �20 years had either diagnosed
or undiagnosed diabetes, and this per-
cent increased to 19.2% for persons
aged �60 years. Men and women were
affected similarly by diabetes. How-
ever, non-Hispanic blacks and Mexi-
can Americans had a disproportion-
ately high prevalence compared with
non-Hispanic whites. Impaired fast-
ing glucose increases the risk for dia-
betes and is associated with other
cardiovascular risk factors.7 In 1999-
2000, an additional 6.1% of adults had
impaired fasting glucose (a rate simi-
lar in magnitude to the prevalence of
diagnosed diabetes), increasing to
14.4% for persons aged �60 years, with
men affected more than women. Over-
all, an estimated 14.4% of the U.S.
population aged �20 years and 33.6%
of those aged �60 years had either dia-
betes or impaired fasting glucose.

The findings in this report are sub-
ject to at least two limitations. First, the
substantially smaller sample size of
NHANES 1999-2000 limits the preci-
sion of estimated prevalences and the
statistical power to detect changes in
these estimates between the surveys.
Second, because an oral glucose toler-
ance test (OGTT) was not performed
in NHANES 1999-2000, this survey
does not capture the additional pro-
portion of persons with abnormal post-
load glucose tolerance and normal
fasting glucose levels. NHANES III
(1988-1994) indicated that total glu-
cose intolerance was 36% higher based
on OGTT data.3

The findings in this report indicate
that the prevalence of diabetes, either di-
agnosed or undiagnosed, and impaired
fasting glucose did not appear to in-
crease substantially during the 1990s.
Estimates of diagnosed diabetes in
NHANES 1999-2000 are similar in mag-
nitude to those from NHIS and BRFSS
during the same years. The apparent lack
of increase in prevalence is unexpected
in light of the increasing prevalence of
obesity and overweight in U.S. adults
documented by the NHANES surveys.8

Although a potential change in the ra-

tio of undiagnosed to total diabetes
prevalence would be an important find-
ing, the observed differences are not sta-
tistically significant. Further investiga-
tion with additional years of NHANES
data will be necessary to provide more
precise estimates. In addition, the po-
tential impact on the prevalence esti-
mates of the change in diagnosis of dia-
betes adopted by the ADA in 19975

should be accounted for, along with
changes in demographic characteris-
tics and overweight.

Recent trials have documented that
lifestyle modification (i.e., weight man-
agement and increased physical activ-
ity) reduces the risk for developing dia-
betes among persons with impaired
glucose tolerance.9 Other clinical trials
and studies have demonstrated that the
risk for diabetic complications is re-
duced substantially by blood glucose,
blood pressure, and blood lipid con-
trol.10 These messages should con-
tinue to be communicated through edu-
cation and outreach activities such as
the “Steps to a Healthier US” by the U.S.
Department of Health and Human Ser-
vices (http://www.healthierus.gov
/steps), and the “Small Steps, Big Re-
wards” (http://ndep.nih. gov/get-info
/dpc.htm) and “Control the ABCs of
Diabetes” (http://ndep.nih.gov/control
/control.htm) campaigns of the Na-
tional Diabetes Education Program.
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IN RESPONSE TO DELAYS IN PRODUC-
tion and distribution of influenza
vaccine during 2000, the Advisory

Committee on Immunization Prac-
tices (ACIP) recommended that first-
available supplies of vaccine be admin-
istered to persons at increased risk for
complications from influenza and to
health-care workers. The committee
also recommended that mass vaccina-
tion campaigns for the 2000-01 sea-
son be delayed until the availability of
supply was assured.1,2 ACIP issued simi-
lar recommendations for the 2001-02
influenza season3 and has incorpo-
rated this prioritization into its annual
influenza recommendations.4

To assist vaccinators in determin-
ing if administration of influenza vac-
cine should be prioritized because of an-
ticipated delays or shortages, ACIP
requested that CDC develop a process
to assess the projected vaccine supply
in advance of the influenza vaccina-
tion season. Each year, this process will
be conducted collaboratively by CDC,
the Food and Drug Administration, and
the manufacturers who produce influ-
enza vaccine.

On August 11, 2003, CDC deter-
mined that vaccine production for the
2003-04 influenza season is proceed-
ing satisfactorily and that projected pro-
duction and distribution schedules will
allow for sufficient supply of influ-
enza vaccine during October and No-
vember. Therefore, influenza vaccina-
tion can proceed for all high-risk and
healthy persons, individually and
through mass campaigns, as soon as
vaccine is available.

Additional information about influ-
enza and influenza vaccination is avail-
able from CDC at http://www.cdc.gov
/nip/flu/default.htm.
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