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Context: Current and future estimates of Alzheimer dis-
ease (AD) are essential for public health planning.

Objective: To provide prevalence estimates of AD for
the US population from 2000 through 2050.

Design: Alzheimer disease incidence estimates from a
population-based, biracial, urban study, using a strati-
fied random sampling design, were converted to preva-
lence estimates and applied to US Census Bureau esti-
mates of US population growth.

Setting: A geographically defined community of 3 ad-
jacent neighborhoods in Chicago, Ill, applied to the US
population.

Participants: Alzheimer disease incidence was mea-
sured in 3838 persons free of AD at baseline; 835 per-
sons were evaluated for disease incidence.

Main Outcome Measure: Current and future esti-
mates of prevalence of clinically diagnosed AD in the US
population.

Results: In 2000, there were 4.5 million persons with
AD in the US population. By 2050, this number will in-
crease by almost 3-fold, to 13.2 million. Owing to the rapid
growth of the oldest age groups of the US population,
the number who are 85 years and older will more than
quadruple to 8.0 million. The number who are 75 to 84
years old will double to 4.8 million, while the number
who are 65 to 74 years old will remain fairly constant at
0.3 to 0.5 million.

Conclusion: The number of persons with AD in the US
population will continue to increase unless new discov-
eries facilitate prevention of the disease.
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C HANGING AGE structure of
the US population mark-
edly affects the occur-
rence of Alzheimer dis-
ease (AD). Because the

disease has a great effect on the quality of
life for affected individuals and care-
givers and because it places heavy de-
mands on the health care system, esti-
mates of its occurrence and projections of
future occurrence are essential for public
health planning.

Available estimates1,2 vary in how data
from source studies are applied to the US
population, and, more importantly, in how
AD is ascertained by source studies. Most
studies have used a 2-stage approach, with
a second stage of expert clinical evalua-
tion required to measure disease. Some
studies have used a screening approach,
restricting second-stage evaluation for dis-
ease to persons failing a screening cogni-
tive test. Others have evaluated disease in
random fractions of both those failing and
passing such a test, usually in several strata
having different probabilities of random
selection.

As prevalence estimates derived from
restricting disease evaluation to those fail-
ing a screening test assume perfect screen-
ing test sensitivity,3 while random sam-
pling of all fractions of the population does
not, screening approaches typically give
lower AD prevalence estimates. Differ-
ences resulting from using the 2 methods
have been only infrequently examined,4 but
may be large, depending on the severity of
disease a study aims to detect. Gradual de-
velopment of AD from normality results in
a second variation in data collection meth-
ods. Although criteria5 for the disease re-
flect good conceptual agreement, transla-
tion into an operational cutoff point along
the continuum between normality and ad-
vanced disease varies. A third variation in
data collection is in “blinding” examiners
performing the second-stage evaluations for
disease to each subject’s first-stage cogni-
tive test performance. Although we are un-
aware of systematic investigations of blind-
ing, judging from its importance in trials,6

its effect here seems potentially great.
Analytic variation occurs in apply-

ing study estimates to the US population.
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One method directly applies the prevalence of AD from
a study to the number of people in the United States.
The alternative life-table approach estimates prevalence
from incidence of AD from a study. The first approach
is more direct, but the second better adjusts for survival
differences and takes advantage of incidence being a
more accurate measure of disease occurrence, espe-
cially in studies of groups with large cultural differ-
ences.7

We use incidence estimates from a population
study using stratified random sampling and blinded dis-
ease evaluation in a biracial urban community. We
combine them with 2000 US census and National Cen-
ter for Health Statistics mortality data to estimate preva-
lence of AD in the US population. We then project
future population disease prevalence, using US Census
Bureau high, middle, and low series of population
growth projections.

METHODS

CHICAGO POPULATION STUDY

Estimates of AD incidence are from a study8 of a biracial (black
and white), geographically defined community of 3 adjacent
neighborhoods in Chicago, Ill —Morgan Park, Washington
Heights, and Beverly. Of all residents older than 65 years, 79%
participated. Each study data collection cycle consists of an in-
home interview of all participants and clinical evaluation for
AD of a stratified random sample. Alzheimer disease inci-
dence was measured in a cohort of 3838 persons determined
to be free of AD at baseline, with disease developing during an
average interval of 4.1 years between the baseline cycle and cycle
2. Sampling for clinical evaluation was based on age, race, sex,
and change in cognitive function from the first to the second
cycle home interview of the entire cohort, with persons ran-
domly selected for evaluation from all levels of cognitive change.
All 835 persons examined received identical structured clini-
cal evaluations by examiners blinded to population-interview
cognitive testing and sampling category. Criteria for AD were
those of the of the National Institute of Neurological and Com-
municative Disorders and Stroke–Alzheimer’s Disease and Re-
lated Disorders Association Working Group for probable AD,5

except that persons who met these criteria and had another con-
dition-impairing cognition were retained.

STATISTICAL METHODS

We used the methods of Brookmeyer et al2 with the following
modifications. First, we calculated separate incidence esti-
mates for 432 groups defined by single year of age, sex, 2 ra-
cial groups, and 3 educational groups, based on a logistic model
weighted for the complex sample design with terms for age,
age squared, race, educational groups, and follow-up interval.
We then computed a weighted average incidence across the edu-
cational groups for each age, sex, and racial group. The weights
were based on the current level of education from US census
data9; future education was obtained by aging the current popu-
lation. Second, instead of using the total population death rate
for each age, sex, and racial group as the probability for the dis-
ease-free segment and multiplying that by 1.44 for the dis-
eased segment, we distributed the total number of expected
deaths between the diseased group and disease-free group us-
ing an iterative algorithm to obtain the ratio of 2.14 reported
previously.10 Third, for the numbers of people alive at age 65
years and age-, sex-, race-, and birth cohort–specific death rates,
we used National Center for Health Statistics life tables through
199911 and US census projected life tables up to 2050.12 For
the number of people in the US, we used the 2000 US census13

and the US Census Bureau estimates of US population growth
through 2050.12 We repeated the estimation for the year 2000,
using different model specifications to examine sensitivity to
variations in the logistic model.

We estimated the sample-weighted proportion of per-
sons in each disease severity category by age group, using preva-
lence data from the baseline cycle of the Chicago study. Sever-
ity was classified by score on the Mini-Mental State Examination
(MMSE)14 as mild (�18), moderate (10-17),10-17 or severe (�9).

RESULTS

CURRENT NUMBER OF PERSONS WITH AD

In 2000, we estimate there were 4.5 million people in the
United States with AD. A fairly small number, 0.3 mil-
lion (7%), were between the ages of 65 and 74 years, 2.4
million (53%) were between the ages of 75 and 84 years,
and 1.8 million (40%) were 85 years of age and older.
The estimate was insensitive to variations in statistical
method; specifically, excluding a term for black race (not
significant), including a term for sex (not significant),
modeling educational level linearly by year, modeling edu-
cational level in different groups, and modeling age as a
single linear term produced results within 0.5 million of
the 4.5 million estimate.

In the Chicago population study, with most af-
fected persons still living in the community, 48% of preva-
lent cases of AD were classified as mild, 31% as moder-
ate, and 21% as severe. Prevalence of disease and
proportion of severe disease increased with age
(Figure 1). Among persons aged 65 to 74 years, 17%
of these cases were severe compared with 20% among per-
sons aged between 75 and 84 years and 28% among per-
sons 85 years and older.

FUTURE NUMBER OF PERSONS WITH AD

Both the number of persons with AD in the US popula-
tion and their age distribution will change substantially
over the next 50 years (Table). Prevalence is expected
to increase almost 3-fold to 13.2 million persons in 2050

50

40

30

20

10

0
65-74 75-84 ≥85

Age Group, y

Pe
rs

on
s 

W
ith

 A
lzh

ei
m

er
 D

is
ea

se
, %

Severe
Moderate
Mild

Figure 1. Prevalence of severe (Mini-Mental State Examination score, �9),
moderate (Mini-Mental State Examination score, 10-17), and mild
(Mini-Mental State Examination score, �18) Alzheimer disease, in each of 3
age groups, in the community population providing data for these estimates.
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(Table and Figure2). To indicate the uncertainty in these
future estimates, we bracket the estimates derived from
the middle-series US Census Bureau estimates of popula-
tion growth with estimates derived from the high- and low-
series estimates of population growth. For 2010, the es-
timate derived from the middle series is 5.1 million persons
with AD and is bracketed by an estimate derived from the
low series of 5.1 million persons and an estimate derived
from the high series of 5.3 million persons. By 2050, the
uncertainty increases substantially. The estimate of 13.2
million persons with AD derived from the middle series
is bracketed by a figure of 11.3 million derived from the
low series and 16.0 million derived from the high series.

As rapid growth of the oldest age groups of the US
population continues, the age distribution of AD will
change (Table and Figure 3). The number of persons
aged 75 to 84 years with the disease will double to 4.8
million by the year 2050. The number of persons older
than 85 years with AD, however, will more than qua-
druple to 8.0 million. The number of persons aged be-
tween 65 and 74 years with the disease will remain fairly
constant at 0.3 to 0.5 million.

Projected decline in death rates among persons older
than 65 years in the US population to about half their
current annual values by 205011 will, first, increase the
number and proportion of persons who survive to the
oldest ages where AD is most frequent, and, second, re-
sult in increased survival of persons with AD, and thus
increased prevalence. We applied an estimate of the cur-
rent ratio in survival of 1:2.14 to persons without the ill-
ness9 and assumed it will remain constant.

COMMENT

These estimates suggest that prevalence of AD in the US
population will substantially increase, as older age
groups increase in size. Further, the age distribution of
the disease will change, as much of this increase will be
attributable to the number of persons older than 85
years with AD.

COMPARABILITY TO ESTIMATES
FROM OTHER STUDIES

Our estimate of AD prevalence in the year 2000 closely
agrees with a projection from the earlier East Boston
Study,1 despite a different statistical method. The num-
ber of affected persons projected in 2050 is 35% higher
than estimated from the East Boston Study because our
methods assumes that projected increases in survival over
the next 50 years will affect both persons with and with-
out AD, with the ratio of survival among unaffected per-
sons to survival among affected persons remaining con-
stant at its present level.

Another study2 provided lower estimates, especially
for the absolute number of persons affected by AD in fu-
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Figure 2. Projected number of persons in US population with Alzheimer
disease using the 2000 US Census Bureau middle-series estimates of
population growth, bounded by high- and low-series estimates.
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Figure 3. Projected number of persons in US population with Alzheimer
disease by age groups, 65 to 74 years old, 75 to 84 years old, and 85 years
and older, using the 2000 US Census Bureau middle-series estimate of
population growth.

Current and Projected Number of Persons With
Alzheimer Disease (in Millions) Older Than 65 Years
in the US Population by 3 Age Subgroups*

Year and Series

Age Group, y

Total65-74 75-84 �85

2000 0.3 2.4 1.8 4.5
2010

Low 0.3 2.4 2.4 5.1
Middle 0.3 2.4 2.4 5.1
High 0.3 2.5 2.5 5.3

2020
Low 0.3 2.5 2.7 5.5
Middle 0.3 2.6 2.8 5.7
High 0.4 2.7 3.1 6.2

2030
Low 0.4 3.6 3.2 7.2
Middle 0.5 3.8 3.5 7.7†
High 0.5 4.1 4.0 8.6

2040
Low 0.4 4.6 5.0 10.0
Middle 0.4 5.0 5.6 11.0
High 0.5 5.6 6.7 12.8

2050
Low 0.4 4.2 6.7 11.3
Middle 0.4 4.8 8.0 13.2
High 0.5 5.6 9.9 16.0

*Estimates are projected by the low-, middle-, and high-series estimates
of population growth of the US Census Bureau based on the 2000 US
census.

†Value does not total precisely because of rounding.
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ture years. These differences appear due more to differ-
ences in the studies providing estimates of current AD oc-
currence rather than to fairly small differences in how these
estimates of AD occurrence were applied to US Census Bu-
reau estimates of population growth.15 Both this study and
the earlier one suggest marked growth in numbers of per-
sons affected by AD. The estimates from the prior study
used 4 different source studies16-19 to estimate AD occur-
rence. One was the incidence phase of the East Boston
Study,19 which used stratified random sampling to ascer-
tain disease. The other 3 studies, however, used methods
that gave lower estimates, especially in the oldest age groups.
One17 used only medical records to identify cases; an-
other18 eliminated the low-scoring 10% of persons from the
dementia-free cohort and used a restrictive protocol to de-
tect incident disease. Another16 examined a highly edu-
cated volunteer cohort that was likely healthier than the
total population. Because the older subgroups of the US
population will experience the greatest growth, these lower
estimates of disease in the oldest aged groups result in large
differences in projected AD prevalence in future years.

STRENGTHS AND LIMITATIONS OF THE STUDY

Strengths of this study include an estimation of popula-
tion prevalence from source study incidence and a source
study of a single population of black and white Americans
that used random sampling for detailed evaluation from all
strata of cognitive test performance and examiners blinded
to prior cognitive test results. Weaknesses include a lim-
ited proportion of persons of Hispanic origin in this source
study. While use of a single, rigorously designed study of
AD is a strength, no single community is likely to exactly
represent the entire country. The average educational level
in the study community was fairly similar to that of the US
current educational levels of persons older than 25 years
suggesting that there will be little increase in the average
educational level of people older than 65 years in the next
50 years. The effect of race on AD occurrence is unclear.
We assumed the risk of death for persons with AD com-
pared with that of unaffected persons will remain con-
stant. Life expectancy with AD has a substantial effect on
projected prevalence of the disease and is subject to such
influences as improvements in care.

CONCLUSIONS

These estimates of a substantial increase in AD prevalence
assume that the age-, race-, and education-specific risk of
diseasewill remainconstantoverthenext50years.Thelarge
public health challenge is to make these projections obso-
lete and irrelevant by discovering routes to the prevention
of the illness through better understanding of its underly-
ing biology and by discovery of modifiable risk factors.
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