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Abstract Declines in heart disease and stroke mortality rates are conventionally attributed to reductions in
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cigarette smoking, recognition and treatment of hypertension and diabetes, effective medications to
improve serum lipid levels and to reduce clot formation, and general lifestyle improvements. Recent
evidence implicates these and other cerebrovascular factors in the development of a substantial pro-
portion of dementia cases. Analyses were undertaken to determinewhether corresponding declines in
age-specific prevalence and incidence rates for dementia and cognitive impairment have occurred in
recent years. Data spanning 1 or 2 decades were examined from community-based epidemiological
studies in Minnesota, Illinois, and Indiana, and from the Health and Retirement Study, which is a na-
tional survey. Although some decline was observed in the Minnesota cohort, no statistically signifi-
cant trends were apparent in the community studies. A significant reduction in cognitive impairment
measured by neuropsychological testing was identified in the national survey. Cautious optimism ap-
pears justified.
� 2011 The Alzheimer’s Association. All rights reserved.
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1. Introduction

Life expectancy across the globe has increased dramati-
cally over the past century [1]. However, this salutary trend
also has a negative aspect, as the common chronic diseases
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of older people are becoming much more prevalent. The
number of people affected by Alzheimer’s disease (AD)
was 26.6 million worldwide in 2006, and it was estimated
that $156 billion is spent annually to care for patients
with dementia worldwide [2]. By 2050, the prevalence is
expected to quadruple, so that one in 85 persons will be
living with the disease [3], and 43.0% of them are expected
to need a high level of care (e.g., a nursing home). Although
the prevalence of dementia and its associated disability in-
creases exponentially with age [4–6], the focus of research
eserved.

mailto:rocca@mayo.edu
http://dx.doi.org/10.1016/j.jalz.2010.11.002
http://dx.doi.org/10.1016/j.jalz.2010.11.002


W.A. Rocca et al. / Alzheimer’s & Dementia 7 (2011) 80–93 81
has recently shifted toward younger persons and the early
stages of cognitive decline and mild cognitive impairment.
The aim is now to discover pathogenetic mechanisms
underlying dementia and to delay the conversion of
cognitive decline and mild cognitive impairment to full
dementia [7]. Indeed, if interventions could delay disease
onset or progression by as little as 1 year, nearly 9.2 million
fewer AD patients would be expected by the year 2050 [3].

Dementia and AD represent a significant public health
challenge for U.S. society, which is only likely to increase
as the population ages. For example, there has been a large
increase in diagnosis of AD on U.S. death certificates in
the last 10 years. However, it is important to separate in-
creases in death certificate diagnoses because of growing
awareness of the disease from increases caused by the
changes in disease occurrence or mortality. Epidemiologists
have attempted to uncover a wide range of risk and protec-
tive factors for dementia. Advocacy and public health orga-
nizations have also made efforts over the last 3 decades to
increase the awareness of dementia and its known risk fac-
tors among both the public and practicing physicians. Thus
far, these efforts have likely altered the risk of dementia
only moderately, if at all. Society’s investment in dementia
research must eventually be justified by progress made to-
ward reducing the incidence of dementia or at least its asso-
ciated disability.

On the basis of time trends in potential risk and protec-
tive factors for cognitive impairment, there are good reasons
to expect a decline in the incidence rates of cognitive im-
pairment over time. However, there are also some trends
in cardiovascular risk factors that would suggest an expected
increase. A cluster of demographic, lifestyle, and medical
factors have been identified which seem to alter the risk of
developing dementia [8,9]. Among these, vascular risk
factors are prominent, including hypertension and diabetes
[10,11]. Some decline in the risk of dementia might
also be expected because cardiovascular disease and
cerebrovascular disease contribute to the risk of dementia
and there has been a substantial decline in the incidence
of stroke in the last 50 years. Alternatively, improved
survival after stroke, or an increased prevalence of
subclinical vascular disease in the absence of overt stroke,
might result in more individuals in the population with
increased risk of dementia.

New medications and other therapies for cardiovascular
disease introduced since the early 1990s (e.g., wider use of
antihypertensive and statin medications) may have contrib-
uted to a reduction in myocardial infarction and stroke
over the past 20 years [12,13]. Along with the likelihood
of treatment, the prevalence of hypertension and diabetes
has also increased. The prevalence of hypertension in
African Americans aged .65 years increased from 73.0%
to 83.0%, and the prevalence of diabetes increased from
26.0% to 36.0% between years 1994 and 2002 [14,15].
The increased prevalence of hypertension, diabetes, and
obesity may have contributed to an increased risk for
cognitive decline and dementia, although the negative
effect of diabetes and obesity on brain health may not
become evident until future decades.

The increasing level of education among older adults
over the past 20 years may have influenced the prevalence
and outcomes of dementia. The proportion of adults aged
�65 years with a high school diploma increased from
53.0% in 1990 to 72.0% in 2003, whereas the proportion
with a college degree increased from 11.0% to 17.0% during
this same period [16]. More years of formal education are
associated with a reduced risk of dementia [17], likely
through multiple causal pathways, including a direct effect
on brain development and function (i.e., the building of
“cognitive reserve”), better health behaviors, and the gen-
eral health advantages of having more wealth and social op-
portunities [18].

The wealth of older adults has also increased significantly,
with median household net worth for those aged �65 years
increasing from $119,000 in 1989 to $196,000 in 2005 (in
constant 2005 dollars) [18]. Like education, more wealth is
associated with lower levels of disability throughout the life
course and may have contributed to declining levels of de-
mentia over the past 20 years. In addition, there has been
a widespread general increase in intelligence quotient (IQ)
score, known as the Flynn effect. Mean IQ score in the United
States was estimated to have increased 13.8 points in the 46
years from 1932 to 1978. Changes in environmental factors,
education, and socioeconomic status have been offered as
possible explanations; however, the precise mechanisms un-
derlying the trend in IQ remain unknown [19].

In existing projections of future prevalence of AD in the
U.S. population, the risk ofAD is presumed to remain constant
[20,21]. The increase in numbers is attributable to the
continued increase in size of the older population, especially
the oldest old (those aged �85 years). The research reported
in the present study examines whether there is also a trend
in the underlying incidence or prevalence which could alter
estimates of the number of subjects affected by AD,
dementia, or cognitive impairment in the future. Trends in
prevalence may indicate changes in either incidence or
survival. By contrast, trends in incidence would suggest
changes in risk. Existing studies of trends in the incidence or
prevalence of dementia and AD reported conflicting results.
Rorsman et al found no statistically significant trend in the
incidence of dementia and AD comparing the period
between 1947 and 1957 with the period between 1957 and
1972 in a Swedish population study [22]. Similarly, there
were no detectable trends in the incidence of dementia or
AD comparing the period between 1975 and 1984 in Roches-
ter, Minnesota [23]. By contrast, Manton et al found a decline
in the prevalence of dementia in the United States using data
from the National Long-Term Care Study between 1982 and
1999 [24]. Therefore, it remains unclearwhether the incidence
or prevalence of AD, dementia, or cognitive impairment has
increased, decreased, or remained stable over time in the
United States.
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In this article, U.S. trends data are presented from three
community-based studies and froma fourth study in a national
sample. Rocca, Petersen, and Knopman report on trends in the
incidence of dementia and AD for Rochester, Minnesota, for
the period 1975 through 1994. Hebert and Evans report trends
in the incidence of AD from the Chicago Health and Aging
Project (CHAP) for the years 1997 through 2008. Hall, Gao,
and Unverzagt compare prevalence figures for dementia and
AD for 1992 versus 2001 in two samples of African Ameri-
cans residing in Indianapolis, Indiana. Langa and Larson in-
vestigated trends in the prevalence of cognitive impairment
for the data collection waves from 1993 and 2002 using
national data from the Health and Retirement Study (HRS).
In the Discussion section, White provides a synthesis of these
findings and gives his perspective on this important topic.
2. Secular trends in the incidence of dementia and AD in
Rochester, Minnesota: 1975 through 1994

Incidence rates for dementia and AD from the population
of Rochester, Minnesota, were previously reported for three
different periods. Data were initially published for the 10
years 1975 through 1984 [23], then for the 5 years 1985
through 1989 [25], and most recently, for the 5 years 1990
through 1994 [26]. In this report, these data were combined
over a total of 20 years (1975 through 1994) to investigate
secular time trends in the incidence of dementia in a well-
defined U.S. population.

The current study was made possible by the medical
records-linkage system maintained by the Rochester Epide-
miology Project (REP) [27]. Medical care for the popula-
tions of Rochester and Olmsted County, Minnesota, is
provided largely by the Mayo Clinic at the primary, second-
ary, and tertiary levels. Additional healthcare providers in
the community participate in the REP, which links essen-
tially all medical information from the local population
(the medical records-linkage system). Each provider in the
community uses a dossier system (or unit record), in which
all medical information for each individual is accumulated
in a single record. Medical diagnoses and surgical interven-
tions from the dossier are routinely abstracted and coded us-
ing the hospital version of the International Classification of
Diseases, Adapted and other coding systems [27,28], and are
entered into computerized indexes. Therefore, individuals
with a given condition can be identified using diagnostic
codes.

The indexes of the REP were searched for a list of specific
diagnostic codes that might indicate dementia. This list ex-
panded over time, from 112 codes for the 1975 through
1984 study [23] to 132 codes for the 1990 through 1994
study [26]. Any subject who received at least one dementia
code during the study years was considered a potential
case. All medical records of each potential case were
screened by a specifically trained nurse abstractor and,
when applicable, reviewed by a neurologist with special ex-
pertise in dementia. The neurologist confirmed the presence
of dementia, classified the dementia by type, and determined
the year of onset. Because cases of dementia in the general
population may remain undetected for several years but
may ultimately be diagnosed at some point during the
natural history of the disease, all medical records of subjects
who received one of the diagnostic codes of interest during
a 6-year period following the last year of the study interval
were also reviewed. The use of this extended capture time
frame should have ensured a more complete case ascertain-
ment [23,25,26].

The diagnostic criteria for dementia were not entirely
standardized because the REP data were collected as part
of routine medical care rather than as part of a research pro-
ject; however, the ad hoc criteria that were used are similar to
those of the Diagnostic and Statistical Manual of Mental
Disorders-III-Revised for dementia [29], and to those of
the National Institutes of Health for AD [30]. Some, but
not all, of the subjects affected by dementia underwent psy-
chometric testing, imaging, or other research tests [23].

The total population living in Olmsted County, Minne-
sota, was approximately 110,000 at the 1990 U.S. Census
(last census included in this study period), was evenly split
between men and women (49.0% men), and included
approximately 11,000 subjects aged�65 years. The popula-
tion was primarily white of European descent. The analyses
presented in this study refer to the incidence of dementia
restricted to the city of Rochester rather than the full county
[23].

The cases of dementia identified through the medical
records-linkage system were used as numerators and U.S.
Census data as denominators. However, the census data
were corrected by removing prevalent cases of dementia to
avoid miscounting the subjects at risk. More details about
the calculation of incidence rates are provided elsewhere
[23]. Time trends were investigated graphically using age-
specific curves for 5-year age classes. Analyses were con-
ducted for dementia and AD separately and included both
genders combined because no consistent gender pattern
was observed [23]. To increase the stability of the estimates,
3-year moving average incidence rates were graphed. In ad-
dition, a series of birth cohort analyses were conducted using
the methods described elsewhere [23]. The aims of these re-
analyses were mainly descriptive. Because the study covered
the target population completely, no sampling was involved,
and statistical tests may not be appropriate to interpret the
findings [23,31,32]. However, some statisticians argue that
despite the descriptive aims of the study and the lack of
sampling, statistical testing of the time trends can be
performed.

Figure 1 shows the trend over 20 years for dementia in
five age groups: 70 to 74, 75 to 79, 80 to 84, 85 to 89, and
90 to 94 years. For all the age groups, the incidence rates
showed inconsistent fluctuations (ups and downs) over the
20 years of the study. However, there was some evidence
for a declining trend in the second decade of the study, espe-
cially for the age groups 80 to 84, 85 to 89, and 90 to 94
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Fig. 1. Time trends in age-specific incidence rates of dementia in men and women combined from 1975 through 1994 (moving 3-year average incidence rates
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years. When Poisson regression was used to test for secular
trends, there was no statistically significant calendar year ef-
fect for the entire 20-year period. However, there was a small
but statistically significant decreasing trend in the second de-
cade of the study, 1985 to 1994 (relative risk [RR], 0.97 per
calendar year; 95% confidence interval [CI], 0.95–0.99; P5
.004). This finding suggests a 3.0% decline in the incidence
of dementia per year or a 30.0% decline over 10 years.

Figure 2 shows the corresponding time trends of AD for
the same five age groups over the same 20-year time span.
Not surprisingly, the trends for AD were similar to those
for all types of dementia combined because AD is the
most common type of dementia—about 74.0% to 75.0%
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Fig. 2. Time trends in age-specific incidence rates of Alzheimer’s disease (AD) in

incidence rates per 100,000 person-years): Rochester, Minnesota.
of the cases [5]. Poisson regression analyses showed the
same patterns of statistical significance as for dementia of
all types. However, the numbers were too small to investi-
gate the trends for vascular dementia (or for all of the
non-AD types of dementia pooled).

Figure 3 shows the birth cohort curves for dementia (left
panel) and AD (right panel). No obvious birth cohort effects
were observed in this population. Different birth cohorts ex-
perienced the same incidence of dementia or AD when
reaching the same age in different calendar years.

In conclusion, there were no secular trends in the inci-
dence of dementia when considering the full study period
and there were no differences in incidence across the 10 birth
r year
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men and women combined from 1975 through 1994 (moving 3-year average
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cohorts included in the study. However, the data may suggest
a declining trend in the second decade of the study, between
1985 and 1994. This decline was evident for dementia
overall as well as for AD. The interpretation of these trends
remains uncertain.

First, these trends may simply be a chance finding and
would not be confirmed if incidence rates for a longer time
window were available. Second, the trends may be an arti-
fact caused by some changes in the assignment of diagnostic
codes for dementia over time, or in the linkage and storage of
data in the REP. However, there were no changes in coding
schemes for dementia in the REP between 1985 and 1994. In
addition, there were no sizeable changes in patterns of refer-
ral to nursing homes inside or outside Olmsted County. Fi-
nally, the recognition of dementia by families and by
practicing physicians was expected to increase rather than
decrease during the period between 1985 and 1994 as a result
of increased research activity, increased numbers of publica-
tions, and increased media attention focused on dementia.

Second, the declining trends may be genuine and may in-
dicate some changes in risk factors for dementia over time.
The major mechanisms of dementia can be grouped into
two broad categories, that is, degenerative and vascular. It
has been suggested that both degenerative and vascular
mechanisms are involved in the pathogenesis of all cases
of dementia and that their clinical separation is artificial
[11]. Thus, each patient with dementia falls within a spec-
trum ranging from pure degenerative dementia to pure vas-
cular dementia, and changes in the incidence of stroke
may precede and determine changes in the incidence of de-
mentia. Trends in the incidence of stroke may be responsible
for the trends reported here [33]. The average incidence rates
of stroke in Rochester, Minnesota, declined by 46.0% com-
paring the period between 1950 and 1954 with the period be-
tween 1975 and 1979. The incidence rates stabilized in the
1970s but increased by 17.0% in the period between 1980
and 1984 [34]. The incidence rates of stroke remained stable
in the period between 1985 and 1989 [35]. Trends in the in-
cidence of stroke after 1989 are not available in this commu-
nity. The relationship between trends in stroke incidence and
trends in dementia incidence needs further study. In addition,
other trends in risk or protective factors such as education,
income, or use of certain medications may also have played
a role in the decline.

If the trends in the incidence of dementia between 1985
and 1994 are genuine, they have major implications for re-
search [7,33] and for public health [3]. Therefore, these find-
ings need to be replicated in other populations and should be
extended to more recent years (after 1994). The REP offers
a unique opportunity to further explore these trends.
3. Short-term trends in the incidence of AD in the
Chicago Health and Aging Project: 1997 to 2008

Incidence trends were obtained using data from CHAP
[36]. CHAP is a population-based study in Chicago with
substantial numbers of both African American and white
participants. The study began in 1993, when all residents
aged �65 years in a defined geographic area were invited
to participate. Over time, additional people were invited to
participate as they turned 65 years old. In this way, the num-
ber of living subjects remains fairly constant (between 6000
and 7000) and the full age distribution of the population is
maintained. Data were collected in 3-year cycles. Any
combination of two or more successive cycles was method-
ologically similar to a standard prospective cohort study
(Fig. 4). Individuals were determined to be disease-free at
the first of these cycles and a stratified random sample was
evaluated for incidence of disease at the second of these cy-
cles, 3 years later [37]. There have been a total of four cohort
intervals. Evaluations for incident disease have been per-
formed approximately continuously since the beginning of
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Fig. 4. Study design for determining incidence of AD in the Chicago Health and Aging Project.

Table 1

Results of the logistic model predicting probability of incident Alzheimer’s

disease: Chicago Health and Aging Project [36]

Predictor OR 95% CI P value

Calendar year 0.97 0.90–1.04 .41

Age at evaluation (years) 1.12 1.08–1.16 ,.001

Gender, men 1.23 0.83–1.82 .29

Race/ethnicity, African Americans 1.77 1.19–2.63 .005

Education (years) 0.94 0.89–1.00 .07

Interval for disease development* 0.91 0.76–1.09 .29

Abbreviations: OR, odds ratio; 95% CI, 95% confidence interval.

* Time in years from the visit when last found to be disease-free to the

visit when first diagnosed with Alzheimer’s disease.
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the second cycle in 1997, for a total of 11 years. The total
number of people who have contributed data to the project
increased over time and is presently a little .10,000.

These analyses used data from subjects receiving clinical
evaluation in the second (first incident) data collection cycle
through the fifth cycle, between 1997 and 2008. A total of
1695 subjects were evaluated over this period and 360 devel-
oped incident AD. The mean age of the sample was 80.0
years (standard deviation [SD], 5.8). The mean education
level was 12.9 years (SD, 3.5), which is similar to the com-
munity population and to the U.S. average. Most subjects
were women (61.6%) because women have a longer average
survival. African Americans represented 52.5% of the
sample.

The date of evaluation was used as a predictor in logistic
regression analyses of the probability of incident AD to iden-
tify time trends. A logistic model rather than a survival
model was used because the window for development of in-
cident disease, that is the 3 years between data collection
cycles, was fairly constant across subjects and without
systematic variation over the course of the study. The model
adjusted for age, gender, education, race, and interval from
the visit when subjects were designated disease-free to the
visit when the disease was first diagnosed. The analysis
was weighted to reflect the full population from which the
samples were drawn and used jackknife variance to correct
for the stratified design. Table 1 shows the results of the anal-
ysis. If there is a trend toward increased or decreased diag-
nosis of AD, the calendar year in which the diagnosis was
made should appear as a significant variable. The result
was null with an odds ratio (OR) of 0.97 and a 95% CI of
0.90 to 1.04 (P 5 .41). Thus, there was no relation of calen-
dar year of evaluation to disease incidence, suggesting no
change in incidence over time.

This study had both strengths and limitations. The
strengths were that the sample was population-based and bi-
racial. The clinical evaluations for incidence of AD were
structured and uniform throughout the study. The analytic
methods made it possible to directly examine the change
in disease risk over time. The weaknesses of this study limit
the generalizability of the findings. The population was only
one community and the time of observation was limited to
11 years. The data collection cycles themselves were ap-
proximately 3 years in duration, so cases with onset occur-
ring over an atypically lengthy period or cases with death
shortly after onset would be less likely to be identified. Per-
haps the strongest limitation is that small, difficult-to-detect,
changes in risk of AD over time could have a substantial ef-
fect if they were to continue over a long period. Even a large
study over more than a decade such as the present one cannot
convincingly exclude the possibility of such small changes.
4. Prevalence of dementia and AD in African Americans
in Indianapolis, Indiana: 1992 versus 2001

The Indianapolis-Ibadan Dementia Project was designed
to compare morbidity levels and potential risk factors for de-
menting disorders in population-based samples of African
Americans in Indianapolis, Indiana, and Yoruba in Ibadan,
Nigeria. This project was initiated in 1992 and provided



Table 2

Comparisons of demographics, medical history, and APOE genotype between

the 1992 and 2001 cohorts: African American sample, Indianapolis, Indiana

Variables 1992

(n 5 1500)

2001

(n 5 1892)

P

value

Mean age (SD) 77.4 (6.0) 76.8 (5.6) .004

Mean years of education (SD) 9.3 (3.2) 11.3 (2.7) ,.0001

Female (%) 65.3 64.8 .72

Rural childhood residency (%) 34.2 24.8 ,.0001

Ever used alcohol regularly (%) 30.6 36.1 .001

Ever smoked (%) 59.5 54.6 .004

Self or informant-reported history of

Cancer (%) 11.9 16.7 .0001

Parkinson’s disease (%) 1.1 1.0 .61

Heart attack (%) 15.6 14.0 .20

Hypertension (%) 64.7 75.2 ,.0001

Diabetes (%) 24.4 29.3 .002

Stroke (%) 12.3 15.8 .003

Head injury (%) 8.7 8.9 .84

Depression (%) 6.9 11.1 ,.0001

Medication usage

Antihypertensive (%) 44.2 76.0 ,.0001

Antidiabetic (%) 14.4 21.6 ,.0001

Statins (%) 1.6 24.1 ,.0001

Genetic testing*

APOE 34 allele carrier (%) 39.9 36.2 .16

* Genetic testing was available for 456 subjects in 1992 and 1133

subjects in 2001.
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a unique opportunity to compare prevalence estimates over
a decade in community-dwelling elderly African Ameri-
cans. The population-based sample which was originally re-
cruited in 1992 was enriched in 2001 to replace those
participants who had died or were otherwise lost to follow-
up. The aim in this section is to report a comparison of the
prevalence of dementia and AD for the 1992 and 2001 co-
horts, and also to report on differences in the demographic
and medical profiles of the cohorts.

In 1992, interviewers went to randomly sampled ad-
dresses to enroll self-identified African Americans aged
�65 years; of 2582 eligible, 2212 enrolled (9.6% refused,
4.7% were too sick) [38]. In 2001, Medicare lists were
used for African Americans aged �70 years; of 4260 eligi-
ble, 1892 (44.0%) enrolled, 1999 (47.0%) refused; the re-
mainder were lost for other reasons. Informed consent was
obtained from study participants before each interview.
The study was approved by the Institutional Review Board
at Indiana University School of Medicine.

The main study followed a two-stage design. In the first
stage, all participants had an in-home interview. In the sec-
ond stage, there was a full diagnostic clinical assessment
in a subgroup of participants selected from the larger cohort
on the basis of performance on the screening interview
(good, intermediate, poor). Subjects were selected from all
performance groups.

The screening interview relied on an instrument known as
the Community Screening Interview for Dementia (CSID).
It was specially developed for comparative epidemiological
studies of age-associated dementias in different populations.
The CSID had good sensitivity and specificity for discrimi-
nating dementia from no dementia in community-dwelling
populations. Inter-rater reliability and 2-week test re-test re-
liability were also good [39]. The instrument included a stan-
dardized interview with a close relative about cognitive
function and activities of daily living. The instrument also
collected information about medical history, alcohol and to-
bacco use, and current medications (recorded by inspecting
containers).

Clinical assessments were conducted in a home visit by
a physician and psychometrician. The assessment included
the following: (1) Consortium to Establish aRegistry for Alz-
heimer’s Disease neuropsychological test battery using nor-
mative values by education level, developed for elderly
AfricanAmericans [40]; (2) standardized health examination
and assessment of function; (3) semi-structured informant in-
terview based on the Cambridge Examination for Mental
Disorders of the Elderly adapted for American populations
[41]; (4) request formedical records including neuroimaging.
Diagnostic categories were dementia, cognitive impairment
not dementia, or normal. Diagnosis was made in a consensus
conference of clinicians reviewing all clinical data. Clini-
cians were kept blind regarding CSID scores. Standard diag-
nostic criteria were used [29,30,42,43]. Blood samples were
collected in 10 mL (ethylenediaminetetraacetic acid)
vacutainer tubes. The samples were centrifuged and red
blood cells, buffy coat, and plasma were separated.
Deoxyribonucleic acid was extracted from the buffy coat
using standard protocols, and apolipoprotein E (APOE)
genotype was obtained through Hhal digestion of amplified
products [44]. A separate informed consent was obtained be-
fore blood collection.

T-tests and chi-square tests were used to compare the co-
horts on continuous and categorical variables, respectively.
They were also used to compare CSID poor performance
group subjects with and without clinical assessment from
each cohort. The age-specific prevalence estimates of de-
mentia and AD were calculated using smoothing through lo-
gistic regression in which the probability of dementia or AD
was modeled as a function of age, gender, and CSID perfor-
mance group, and predicted probability from the model was
used in the estimates [45]. Weighted logistic regression was
used to account for different probabilities of selection into
the sample for clinical assessment in different performance
groups. Standard errors for the age-specific prevalence esti-
mates were approximated using variance-covariance derived
from the weighted logistic model. The 95% CIs for the prev-
alence estimates were constructed on the basis of asymptotic
normality. The 1990U.S. Census data for African Americans
in Indianapoliswere used for direct age standardization of the
prevalence figures. The 1992 prevalence estimates were
compared with the 2001 prevalence figures using weighted
logistic models with an indicator variable for cohorts.

Table 2 shows the demographic characteristics, medical
history, medication use, and APOE 34 status for the 1992 co-
hort compared with the 2001 cohort. Table 3 shows the age-



Table 3

Age-specific prevalence of dementia and Alzheimer’s disease, and overall standardized prevalence: African American sample, Indianapolis, Indiana

Age group (years) 1992 2001

With dementia With AD With dementia With AD

Prevalence (%) 95% CI Prevalence (%) 95% CI Prevalence (%) 95% CI Prevalence (%) 95% CI

70–74 2.5 1.6–3.4 1.7 0.9–2.4 1.9 0.9–2.9 1.3 0.4–2.2

75–79 4.9 3.5–6.2 3.5 2.3–4.8 4.7 2.2–7.2 4.0 1.6–6.4

80–85 9.7 7.3–12.1 7.8 5.5–10.1 10.3 3.6–16.9 9.4 2.4–16.4

851 17.5 12.8–22.2 15.8 11.0–20.6 23.2 4.7–41.6 22.5 4.6–40.4

Overall standardized prevalence* 6.8 5.8–7.7 5.5 4.5–6.4 7.5 4.3–10.6 6.8 3.7–9.9

Abbreviations: 95% CI, 95% confidence interval; AD, Alzheimer’s disease.

* Direct standardization by age for subjects aged �70 years using 1990 U.S. Census data for African Americans in Indianapolis, Indiana.
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specific prevalence of dementia and possible or probable AD
for each cohort. Results of the weighted logistic models
comparing the prevalence of dementia and AD for the two
cohorts showed no significant differences (dementia, P 5
.35; AD, P 5 .26). For the 2001 cohort, comparisons were
made for those who enrolled and those who did not, using in-
formation from the Medicare lists. Those who were not en-
rolled were significantly older (mean age, 79.1 years; SD,
7.4) compared with those who did enroll (mean age, 76.8
years; SD, 5.6; P , .0001). A higher proportion of women
enrolled (64.8% vs 59.6%, P 5 .0006). For the clinical as-
sessment phase, the study participants in the CSID poor per-
formance group who were not clinically assessed in 1992 (n
5 88) and 2001 (n 5 47) did not differ significantly from
those who were assessed, in regard to gender, age, and infor-
mant scores. The cognitive scores for those seen compared
with those not seen were similar in 1992. However, the cog-
nitive scores were slightly lower for the “not seen” group in
2001 (P 5 .018).

There were no differences in the prevalence of dementia
or AD for African Americans living in Indianapolis in 1992
versus 2001. The 2001 cohort had higher levels of hyperten-
sion, diabetes, and stroke, conditions associated with risk for
dementia and AD, but they also had higher levels of treat-
ment. These differences are consistent with national trends
for African Americans over this period [46]. The use of sta-
tins dramatically increased over this period (from 1.0% in
1992 to 24.0% in 2001). There were two conflicting trends
with regard to cardiovascular risk factors; incidence rates
went up but treatment levels also increased. The APOE 34
allele was associated with risk for AD in this population; it
occurred in about the same frequency in the two cohorts
and would not be expected to differentially affect the preva-
lence. Severity ratings of the diagnosed cases were com-
pared, and no significant differences were found. There
was an increase in the number of nursing homes in Indianap-
olis over the duration of the study; however, the percentage
of African Americans residing in nursing homes remained
constant at 6.0% at both periods [47,48]. Despite the
higher frequency of risk factors and current treatments, no
significant differences in prevalence between the two
cohorts were found.
Limitations of the study include the change in recruitment
strategies between 1992 and 2001, which resulted in higher
refusal levels in 2001. In 1992, interviewers went door-to-
door to randomly selected addresses. By contrast, the study
area was greatly expanded to enrich the sample in 2001, and
potential participants were initially contacted by mail and
telephone, a much less personal approach. The effect of
the increase in refusals on prevalence estimates is uncertain.
Those who refused to participate were significantly older
than those who enrolled, which could result in missing cases,
thereby leading to an underestimation of prevalence. Al-
though there was a higher proportion of women in the en-
rolled group, being a woman was not associated with
higher risk [49]. Data on medical illnesses were based on
self-report or informant report rather than by direct examina-
tion. The individuals who agreed to participate in 2001 had
slightly higher educational attainment than those of the 1992
cohort, and education may reduce the risk of dementia. This
difference would possibly contribute to a lowering of the
prevalence in 2001. If individuals with dementia were sur-
viving longer in the community, this would lead to increased
prevalence, whereas higher frequencies of institutionaliza-
tion in nursing homes would lead to an underestimation.
However, the percentages of African Americans living in
nursing homes were the same in 1992 and 2001. Differential
mortality for participants with dementia would lead to a de-
crease in prevalence estimates, but there is no evidence for
changes in mortality risk in these cohorts [50].

In conclusion, there were no differences in the prevalence
of dementia and AD between 1992 and 2001, despite signif-
icant demographic, medical history, and medical treatment
differences in these two population-based cohorts of elderly
African Americans.
5. The prevalence of cognitive impairment among older
adults in the Health and Retirement Study: 1993 versus
2002

A large nationally representative study of older Ameri-
cans was used to identify individuals with “cognitive impair-
ment consistent with dementia” (CI-D). Data were obtained
from the 1993 and 2002 waves of the HRS, a biennial,
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longitudinal, nationally representative survey of U.S. adults
[51,52]. The main analytic goal was to identify two similar
nationally representative cohorts of older individuals
(aged, �70 years) in 1993 and 2002, characterize their
cognitive function using the same cognitive tests in each
year, and then follow each cohort for 2 years to determine
mortality for individuals with the following: (1) normal
cognitive function; and (2) CI-D. The CI-D category was
further sub-divided into mild CI-D and moderate/severe
CI-D.

The HRS assesses cognitive function with a 35-point
scale that includes an immediate and delayed 10-noun free
recall test to measure memory; a serial seven subtraction
test to measure working memory; a counting backward test
to measure speed of mental processing; an object naming
test to measure knowledge and language; and recall of the
date, the president, and the vice-president to measure orien-
tation. For self-respondents, the presence and severity of CI-
D were defined using this 35-point cognitive scale. For those
represented by a proxy (about 10.0% in each cohort), the
proxy’s assessment of the memory and judgment of the re-
spondent were used to categorize the level of cognitive func-
tion.

The definitions and cut-points for these categories were
based on previous studies with the HRS data [53], as well
as the methods used for the Aging, Demographics, and
Memory Study, which is a supplemental study of dementia
in the HRS [54]. The validity of these categories is supported
by the clear trends in functional limitations with which they
are associated; the mean number of limitations in instrumen-
tal activities of daily living (preparing meals, grocery shop-
ping, making phone calls, taking medications, managing
money) in the normal, mild CI-D, and moderate or severe
CI-D categories had an average of 0.4, 1.1, and 2.5 instru-
mental activities of daily living limitations, respectively (P
, .001). More detail on the HRS self-report and proxy cog-
nitive measures is available at the HRS Web site [55].

The following sociodemographic measures were in-
cluded in the analyses as independent variables: age (70–
79 years, 80–89 years, �90 years), race (white, African
American, Other), gender, education (,12 years, 12 years,
13–15 years, and �16 years), potential caregiver network
(a spouse and/or living children), and net worth (tertiles; ex-
pressed in 1993 dollars). The self-reported chronic medical
conditions that were considered included stroke, diabetes,
heart disease, hypertension, lung disease, cancer, psychiatric
problems, smoking status, and obesity (self-reported height
and weight resulting in a body mass index �30).

Data from 1993 and 2002 were pooled and logistic re-
gression models with a dichotomous dependent variable in-
dicating whether an individual had CI-D (mild, moderate/
severe) were estimated. A linear trend variable that took
the value of zero in 1993 and one in 2002 was included in
the logistic regression models. An OR,1 for this trend vari-
able would indicate a decrease in the prevalence of CI-D be-
tween 1993 and 2002. Seven separate logistic regression
models with different sets of independent variables (e.g., de-
mographic variables, education, cardiovascular risks, and
other chronic conditions) were estimated to determinewhich
variables were most significantly associated with change in
the prevalence of CI-D between 1993 and 2002. All results
were adjusted for the complex sampling design of the HRS
using appropriate population weights [52]. Statistical analy-
ses were performed with STATA (Release 8.0; Stata Corp,
College Station, TX) and SUDAAN (Release 9.0; Research
Triangle Institute, Research Triangle Park, NC).

Table 4 shows the characteristics of the 1993 and 2002
study cohorts. As compared with the 1993 cohort, the
2002 cohort was slightly older (mean of 77.8 vs 77.5 years),
had significantly more years of education, and had higher net
worth (in constant 1993 dollars). Individuals with less than
a high school diploma (12 years of education) comprised
42.0% of the sample in 1993, but only 31.0% in 2002. On av-
erage, individuals in the 2002 cohort had almost 1 more year
of education compared with those in the 1993 cohort (mean
of 11.8 vs 11.0 years).

In the unadjusted analysis, there was a significant de-
crease in the prevalence of CI-D between 1993 and 2002,
from 12.2% in 1993 to 8.7% in 2002 (P, .001). Table 5 re-
ports the results of seven different logistic regression models
with the presence of CI-D (mild, moderate/severe) as the
outcome variable, using pooled 1993 and 2002 data. The
trend variable in the first row of the table represents the
odds of CI-D in 2002 compared with 1993. Model 1 shows
the statistically significant decline (OR, 0.68) in unadjusted
CI-D prevalence noted earlier. When adjusting for age and
gender differences between the two cohorts (Model 2), the
trend toward decreased CI-D prevalence was slightly larger
(the trend OR drops from 0.68 to 0.65) because of the older
age of the 2002 cohort and the strong association of older age
with increased odds of CI-D. Higher levels of education
(Model 3) and net worth (Model 4) were associated with sig-
nificantly lower odds of CI-D, and accounted for about
43.0% (15.0 percentage points) of the decrease in CI-D prev-
alence between 1993 and 2002 (i.e., the trend OR increased
from 0.65 to 0.80 after adding education and net worth to the
model).

In a large nationally representative survey of older Amer-
icans, the prevalence of CI-D decreased from 12.2% to 8.7%
between 1993 and 2002, representing an absolute decrease
of 3.5 percentage points, and a relative decrease of nearly
30.0%. The decline in the prevalence of CI-D suggests
that, overall, the combined effect of recent trends in medical,
lifestyle, demographic, and social factors has been positive
for the cognitive health of older Americans. Although the
prevalence of some cardiovascular risk factors that are also
associated with a higher risk of dementia increased signifi-
cantly, other factors showed trends that favored a reduced
prevalence of CI-D. Most importantly, individuals aged
�70 years in 2002 had significantly higher levels of educa-
tion, on average, than those aged �70 years in 1993. The
trend analyses suggest that increasing levels of education



Table 4

Characteristics of the 1993 and 2002 study cohorts from the Health and

Retirement Study

Variable 1993

(n 5 7406)

2002

(n 5 7104)

P

value*

Age (years) .08

70–79 4860 (67.0) 4494 (64.6)

80–89 2248 (29.1) 2258 (31.2)

�90 298 (3.9) 352 (4.3)

Mean 6 SE 77.5 6 0.1 77.8 6 0.9 .02

Race/ethnicity .004

White 6237 (90.2) 6096 (89.4)

African American 1014 (8.0) 793 (7.7)

Other 154 (1.8) 207 (2.9)

Gender .14

Men 2886 (40.0) 2990 (40.8)

Women 4520 (60.0) 4114 (59.2)

Education (years) ,.001

,12 3337 (42.0) 2350 (31.2)

12 2151 (30.6) 2370 (34.1)

13–15 1055 (14.8) 1194 (17.2)

�16 863 (12.7) 1190 (17.4)

Mean 6 SE 11.0 6 0.09 11.8 6 0.10 ,.001

Net worth (1993 dollars) ,.001

�43,500 2668 (32.5) 1968 (26.8)

43,500–167,100 2667 (36.8) 2202 (30.7)

.167,100 2071 (30.6) 2934 (42.5)

Mean 6 SE 179,000 6 8400 284,000 6 10,900 ,.001

Potential caregiver

network

Spouse present 3625 (50.4) 3745 (50.1) .90

Living child 6433 (87.1) 6484 (90.4) ,.001

Number of ADLsy impaired .66

0 5160 (70.8) 4989 (70.9)

1–3 1751 (23.0) 1676 (23.3)

4–6 495 (6.2) 439 (5.8)

Mean 6 SE 0.67 6 0.02 0.66 6 0.02 .66

Number of IADLsz impaired ,.001

0 5112 (70.3) 5631 (80.0)

1–3 1955 (25.5) 1141 (15.9)

4–5 339 (4.2) 329 (4.2)

Mean 6 SE 0.56 6 0.02 0.44 6 0.02 ,.001

Chronic conditions

Stroke 785 (10.5) 774 (10.7) .67

Diabetes 987 (12.4) 1310 (17.8) ,.001

Heart disease 2339 (32.0) 2448 (34.1) .005

Hypertension 3694 (49.1) 4228 (59.6) ,.001

Lung disease 842 (11.9) 768 (11.0) .11

Cancer 1014 (14.0) 1287 (18.4) ,.001

Psychiatric problem 805 (10.8) 942 (13.2) ,.001

BMI ,.001

,18.5 295 (4.0) 243 (3.4)

18.5–24.9 3320 (46.6) 2858 (41.1)

25.0–29.9 2637 (35.7) 2653 (37.7)

�30.0 1050 (13.7) 1261 (17.8)

(Continued )

Table 4

Characteristics of the 1993 and 2002 study cohorts from the Health and

Retirement Study (Continued )

Variable 1993

(n 5 7406)

2002

(n 5 7104)

P

value*

Smoking status ,.001

Never 3508 (47.8) 3128 (44.6)

Former 3113 (42.5) 3381 (47.6)

Current 729 (9.7) 541 (7.7)

Respondent type .73

Self 6621 (89.7) 6295 (89.9)

Proxy 785 (10.3) 809 (10.1)

Abbreviations: SE, standard error; ADL, activities of daily living; IADL,

instrumental activities of daily living; BMI, body mass index.

Values in parentheses areweighted percentages derived using the HRS re-

spondent population weights to adjust for the complex sampling design of

the HRS.

* P value for c2 or t-test for a significant difference in proportion or mean

between years.
y ADLs indicate Activities of Daily Living (eating, transferring, toileting,

dressing, bathing, and walking across a room).
z IADLs indicate Instrumental Activities of Daily Living (preparing

meals, grocery shopping, making phone calls, taking medications, manag-

ing money).
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and net worth among older Americans explained about
40.0% of the observed relative decrease in CI-D prevalence
between 1993 and 2002.

The relationship of temporal changes in various aspects
of vascular risk to trends in CI-D is complex and will be im-
portant to track in the coming decades. Better control of hy-
pertension and smoking, along with more effective drugs to
control lipid risk, would be expected to delay onset of CI-D,
whereas increasing prevalence of diabetes and obesity would
be expected to have an opposite effect. In addition, the ef-
fects of the increase in diabetes prevalence between 1993
and 2002 on CI-D may take more time to become apparent
in population studies like the HRS. This is an important
area for future research, given the growing obesity epidemic
and the associated increase in diabetes.

One important threat to the validity of this study is the non-
random attrition from the HRS cohort. Specifically, if those
with cognitive impairment are more likely to drop out of
the study than those with normal cognitive function, the prev-
alence of cognitive impairment may decline over time as an
artifact. To further examine the potential effect of differential
loss to follow-up on the results, the baseline cognitive status of
those who were lost to follow-up between the 1993 and 2002
waves of the study was examined (i.e., those who were not
known to be dead and who did not provide either a self-
interview or proxy interview in 2002). Of the 7406 individuals
included in the baseline 1993 survey, 453 (6.1%) were lost to
follow-up in 2002. Among this group, 6.3% of those who had
normal cognitive function in 1993, 4.6% of those with mild
CI-D in 1993, and 3.4% of those with moderate or severe
CI-D were lost to follow-up. These results suggested that dif-
ferential loss to follow-up was not an important reason for the
lower prevalence of CI-D found in 2002, because the overall
loss to follow-up rate was low (93.9% of individuals were ac-
counted for), and thosewith poorer cognitive function at base-
line were actually somewhat less likely to be lost to follow-up
by the 2002 wave.

The growth in the elderly population in the coming de-
cades increases the public health importance of better



Table 5

Odds ratios for presence of cognitive impairment in 1993 and 2002 (n 5 14,476): Health and Retirement Study*

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Trend (2002 vs 1993) 0.68 (0.60–0.77) 0.65 (0.58–0.73) 0.76 (0.67–0.86) 0.80 (0.70–0.91) 0.77 (0.67–0.87) 0.74 (0.64–0.86) 0.72 (0.62–0.83)

Age (years)

70–79 Reference Reference Reference Reference Reference Reference

80–89 2.38 (2.08–2.73) 2.21 (1.93–2.52) 2.11 (1.84–2.41) 2.30 (1.98–2.67) 2.27 (1.98–2.61) 2.34 (2.07–2.72)

�90 6.82 (5.67–8.21) 5.56 (4.57–6.75) 5.00 (4.11–6.08) 5.86 (4.71–7.29) 5.63 (4.51–7.04) 6.01 (4.84–7.46)

Men vs women 0.83 (0.72–0.95) 0.83 (0.72–0.96) 0.72 (0.62–0.82) 0.77 (0.66–0.89) 0.79 (0.66–0.94) 0.76 (0.64–0.90)

Education (years)

,12 Reference Reference Reference Reference Reference

12 0.32 (0.28–0.38) 0.40 (0.35–0.47) 0.44 (0.38–0.51) 0.44 (0.38–0.51) 0.45 (0.39–0.52)

13–15 0.24 (0.19–0.29) 0.32 (0.26–0.40) 0.35 (0.28–0.43) 0.35 (0.28–0.44) 0.36 (0.29–0.45)

�16 0.19 (0.15–0.24) 0.29 (0.22–0.37) 0.30 (0.23–0.39) 0.30 (0.23–0.39) 0.30 (0.23–0.39)

Net worth (1993 dollars)

�43,500 Reference Reference Reference Reference

43,500–167,100 0.50 (0.43–0.57) 0.55 (0.47–0.63) 0.58 (0.50–0.66) 0.59 (0.51–0.68)

.167,100 0.34 (0.28–0.41) 0.38 (0.33–0.46) 0.42 (0.35–0.51) 0.44 (0.36–0.53)

Race/ethnicity

White Reference Reference Reference

African American 2.38 (1.97–2.86) 2.52 (2.11–3.02) 2.61 (2.19–3.12)

Other 2.35 (1.70–3.26) 2.60 (1.88–3.61) 2.60 (1.85–3.67)

Caregiver network

Spouse present 1.17 (1.01–1.36) 1.19 (1.03–1.38) 1.19 (1.03–1.37)

Living child 1.02 (0.82–1.28) 1.01 (0.81–1.25) 1.02 (0.83–1.26)

Cardiovascular risks

Stroke 2.86 (2.49–3.29) 2.86 (2.48–3.29)

Diabetes 1.08 (0.92–1.26) 1.07 (0.91–1.25)

Hypertension 0.84 (0.73–0.96) 0.82 (0.71–0.94)

Obesity 0.90 (0.73–1.11) 0.90 (0.73–1.11)

Heart disease 0.94 (0.81–1.10) 0.92 (0.79–1.07)

Smoking status

Never Reference Reference

Former 0.99 (0.83–1.18) 0.98 (0.83–1.13)

Current 1.14 (0.85–1.54) 1.12 (0.83–1.52)

Other chronic conditions

Lung disease 0.97 (0.80–1.17)

Cancer 0.92 (0.77–1.12)

Psychiatric problem 1.86 (1.62–2.14)

*Adjusted odds ratios derived using a logistic regression model with pooled 1993 (n 5 7393) and 2002 (n 5 7083) data with cognitive impairment (mild,

moderate/severe) as the dependent variable. Values .1 indicate increased odds of cognitive impairment. 95% confidence intervals are in parentheses.
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understanding trends in cognitive health and whether a soci-
etal investment in building and maintaining cognitive re-
serve through formal education in childhood, as well as
continued cognitive stimulation during work and leisure in
adulthood, may help limit the future burden of dementia, es-
pecially among the oldest old. A more detailed account of
the work discussed in this section was published earlier [56].
6. Discussion

The four studies reported here represent complementary
efforts to detect recent trends in the prevalence and incidence
of AD, dementia, and cognitive impairment. The impetus for
these analyses includes their possible utility to understand
determinants and risk factors for these endpoints and to bet-
ter anticipate the quantity and type of social and healthcare
needs of America’s older citizens in the coming years. In
particular, these analyses explored the notion that recent im-
provements in cardiovascular and cerebrovascular disease
risks might be reflected in changes in dementia rates.

Heart disease and stroke mortality rates have declined
dramatically over the past 4 to 5 decades. By contrast, prev-
alence levels of obesity, diabetes, and hypertension have in-
creased in recent years in the general population, from
childhood through adult life. Mortality improvements are
generally attributed to reductions in large artery atheroscle-
rosis associated with reductions in cigarette smoking, better
control of serum lipid levels, more effective recognition and
treatment of diabetes and hypertension, and more aggressive
public health approaches to nutritional and other lifestyle
factors. The widespread use of aspirin or other medications
has undoubtedly facilitated these trends as well. Depending
on the balance between these divergent influences, the result
could be either a reduction or an increase in dementia prev-
alence and incidence rates.

During the past 5 years, there has been a growing recog-
nition that many cases of dementia in late life, including
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those that receive a clinical diagnosis of AD, involve a com-
bination of two or more independent pathological processes
[57]. The most common combinations involve the Alz-
heimer process in concert with ischemic cerebrovascular
disease and/or cortical Lewy bodies [58]. Autopsy studies
have demonstrated that when the defining lesions of �2 of
these independent processes occur together, the probability
that the person had been impaired or demented is additive
(i.e., the overall probability reflects the added probabilities
of each lesion alone) [59]. Dementing illnesses attributable
to mixed pathologies become progressively more common
with advancing age, as would be expected on the basis of
the strong associations of all three of these processes with
aging. A recent report that 17% of dementia cases in the
Honolulu-Asia Aging Study were attributable to untreated
or ineffectively treated midlife hypertension [60] supports
the idea that improvements in rates of heart disease and
stroke and their risk factors will lead to reduced rates of de-
mentia. A demonstrable trend toward lower dementia rates
in recent years would provide considerable support for the
idea that public health interventions directed at reducing hy-
pertension, smoking, and other risk factors for stroke and
heart disease, and at improving general health, may yield
the supplementary benefit of preventing some cases of cog-
nitive impairment and dementia.

Three of the four reports presented here were from estab-
lished community-based epidemiological studies of demen-
tia, and all used appropriate clinical and research diagnostic
criteria for dementia and AD. The Mayo Clinic report used
data from the Rochester, Minnesota, population, analyzing
rates for dementia diagnoses over a period of 20 years.
CHAP used approximately 10 years of data for samples of
mixed ethnicity from a defined community within Chicago,
Illinois. The third report examined data from two cycles of
a project examining rates of dementia in African American
residents of Indianapolis, Indiana, over an interval of about
10 years. A major strength of all three studies is their excel-
lent epidemiological designs, the expertise of the research
teams, and the sophistication of analyses applied to their col-
lected data. An inescapableweakness is that the time interval
across which rates were compared is relatively short. If de-
mentia rates, like heart and stroke mortality rates, have
been gradually decreasing over the past 30 to 40 years, 10
or even 20 years may not provide enough time for that
change to be statistically recognizable. Further, during the
periods examined there have been changes in many social
and cultural factors likely to influence endpoint assessments,
including a decreasing enthusiasm for study participation,
and the medical or general acceptability of a diagnosis of
cognitive impairment. Although the Mayo Clinic investiga-
tors described a “blip” of lower rates of dementia in the sec-
ond period (1985–1994), none of the three reports provided
statistically significant evidence of a clear trend in rates of
dementia or AD.

The fourth report presents an analysis of data from two
waves of a nationally representative survey, the HRS. An al-
gorithmic endpoint based on neuropsychological test scores
was used to define cognitive impairment, rather than a crite-
rion-based clinical or research diagnosis of dementia. A sig-
nificant decline in the prevalence of cognitive impairment
was observed between two waves of data collection sepa-
rated by an interval of about 10 years.

Results from the HRS analysis provide quite strong sup-
port for decreasing rates of cognitive impairment among the
elderly in the United States. Conversely, the findings re-
ported from the other three studies do not support a definite
change in recent decades. Given the current understanding of
the likely importance of ischemic cerebrovascular disease
and allied risk factors contributing to dementia and aging-
related cognitive decline, it seems reasonable to remain cau-
tiously optimistic while continuing to work toward a full un-
derstanding of all factors determining the occurrence of
dementia.
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