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Abstract
Background—This study compares age-specific and overall prevalence rates for dementia and
Alzheimer’s disease (AD) in two non overlapping population-based cohorts of elderly African
Americans in Indianapolis in 2001 and 1992.

Methods—Two-stage design, first stage is Community Screening Interview for Dementia (CSI-D).
CSI-D scores grouped into good, intermediate and poor performance for selection into clinical
assessment. Diagnosis was made using standard criteria in consensus diagnosis conference; clinicians
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blind to performance group. In 1992, interviewers went to randomly sampled addresses enrolling
self identified African Americans age ≥ 65; of 2,582 eligible, 2,212 enrolled, (9.6% refused, 4.7%
too sick). In 2001, Medicare roles were used for African Americans age ≥ 70 years; of 4,260 eligible,
1,892 (44%) enrolled, 1,999 (47%) refused, the remainder had other reasons.

Results—The overall age adjusted prevalence rate for dementia for age ≥ 70 years in 2001 was
7.45% (95 confidence interval [CI] 4.27–10.64) and for the 1992 cohort was 6.75% (95% CI 5.77–
7.74). The overall age adjusted prevalence rate for age ≥ 70 years, for AD for the 2001 cohort was
6.77% (95% CI 3.65–9.90), and for the 1992 cohort was 5.47% (95% CI 4.51–6.42). Rates for
dementia and AD were not significantly different in the two cohorts (dementia, p=0.3534, AD,
p=0.2649).

Conclusions—We find no differences in prevalence rates of dementia and AD between 1992 and
2001 in spite of significant medical history and medical treatment differences in these population-
based cohorts of African American elderly.
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1. Introduction
Dementia and Alzheimer’s disease (AD) represent a significant public health challenge for our
society and one that is only likely to increase as our population ages. A cluster of demographic,
lifestyle, and medical factors have been identified which appear to alter the risk of developing
dementia and AD(1,2). Prominent amongst these are cardiovascular risk factors including
hypertension and diabetes(3). These are of particular interest because they are potentially
treatable. Indeed, the importance of recognizing and treating these disorders has been generally
accepted by the medical community. With the advent of new therapies like statins, more
widespread and earlier treatment has been attributed, at least in part, to the decline in mortality
for heart disease and stroke which has occurred over the past two decades(4). However, while
the likelihood of treatment is increased, so also, is the prevalence of these disorders. In African
Americans over the age of 65, hypertension climbed from 72.9% to 83.1% between 1994 and
2002, and during that same time diabetes rose from 26.4% to 35.5%(5). The effect of these
trends on rates of dementia and AD are however unclear.

There have been few studies that have tracked cognitive outcomes over time, including
cognitive decline, dementia, and AD in the USA. Two of these have reported that prevalence
rates for cognitive impairment have in fact decreased. A study of a representative sample of
U.S. elderly from 1982 to 1999 reported an average decline in prevalence of severe cognitive
impairment from 5.7% to 2.9%(6). Another nationally representative study reported a reduction
in prevalence of cognitive impairment from 12.2% in 1993 to 8.7% in 2002(7). However, a
study conducted in Rochester, Minnesota reported prevalence rates for dementia increased
from 1980 to 1985(8). The Indianapolis-Ibadan comparative epidemiological study of
dementias compares rates and risk factors for dementing disorders in population-based samples
of African Americans in Indianapolis and Yoruba in Ibadan, Nigeria. This study, which was
initiated in 1992, provided us with a unique opportunity to compare prevalence rates over a
decade in community dwelling elderly African Americans. In 2001, the population-based
sample which was originally recruited in 1992 was enriched to replace original participants
who had died or were otherwise lost to follow up. The purpose of this paper is to report on a
comparison of the prevalence rates for dementia and AD for the 1992 and 2001 cohorts as well
as their demographic and medical profiles.
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2. Methods
2.1. Study Participants

The Indianapolis-Ibadan Dementia Project assembled samples of community dwelling African
Americans living in Indianapolis, Indiana, in 1992. The details of the construction of the sample
were previously reported(9). Interviewers went to randomly sampled addresses, and invited
eligible residents to have an interview. Criteria for eligibility were: self identified as African
American, age ≥ 65 years, with residence at a sampled address. At that time 2,212 individuals
were enrolled, 249 (9.6%) refused, and 121 (4.7%) were too sick. In 1992, the original cohort
had 1,500 individuals age ≥ 70 years. In 2001 new participants were recruited using Medicare
rolls. After fulfilling the compliance procedures of Medicare, the study was given names and
addresses, but no medical information, for African Americans age ≥ 70 years living in
Indianapolis. The study area was expanded from 29 census tracts to the entire city of
Indianapolis (396 square miles) in order to enroll new participants. The expansion of the study
area made door to door recruitment impossible, so the initial contacts were two consecutive
letters followed by a telephone call. There were a total of 7,583 names on the list. Interviewers
were able to contact by telephone or home visit 4,260, of whom 1,892 (44%) were enrolled,
1,999 (47%) refused, and 369 (9%) were too ill. Determination of race was by self report.
Nursing home residents were not included in these samples. Informed consent was obtained
from study participants prior to each interview. The study was approved by the Institutional
Review Board at Indiana University School of Medicine.

2.2 Research Design
The study follows a two-stage study design. In the first stage all study participants have an in-
home interview using the Community Screening Interview for Dementia (CSI-D). The second
stage is a full diagnostic clinical assessment in a subgroup of participants selected from the
larger cohort. Scores on the CSI-D are divided into performance groups (good, intermediate,
and poor). The scores for the groups were initially based on our pilot study and confirmed in
subsequent waves of the study(10). All of the individuals in the poor performance group were
invited to have the clinical assessment in 1992 and 2001. In 1992, subjects were randomly
sampled from the intermediate group until 50% had clinical assessment, and from the good
performance group, 5% were sampled (weighted for 75% age ≥ 75 years). In 2001, because
the cohort was five years older, with the youngest participants age 70 years, we increased the
sampling proportion in the intermediate performance group to 75% for optimum sensitivity,
and we reduced the proportion for the good performance group to 2% (weighted for 75% age
≥ 75). For those in the good or intermediate groups who refuse or are not able to participate, a
replacement is sampled from the same performance group.

2.3 Screening Phase
The CSI-D was developed by our group for comparative epidemiological studies of age-
associated dementias in different populations. The CSI-D has good sensitivity and specificity
for discriminating dementia from no dementia in community dwelling populations, and inter-
rater reliability as well as a two-week test retest reliability are good(10). The cognitive
assessment has items to test the following domains: language, attention and calculation,
memory, orientation, praxis, and comprehension and motor response. The CSI-D also includes
a standardized interview with a close relative about cognitive function and activities of daily
living. The CSI-D performance groups are determined by combining the cognitive score and
the informant interview score in a discriminant score(10). For cases in which there is not an
informant, cognitive scores alone are used to determine performance group.
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2.4 Other Assessments
The CSI-D also collects information about medical history from the subject and the informant.
Current medications are recorded by inspecting containers. There is a risk factor inventory that
includes use of tobacco and alcohol, as well as social involvement measures. Some simple
neurological tests are also given.

2.5 Clinical Assessment
Clinical assessments are conducted in a home visit by a physician and psychometrician. The
assessment includes the following: (1) Consortium to Establish a Registry for Alzheimer’s
Disease (CERAD) neuropsychological test battery using normative values by education level,
developed by our group for elderly African Americans(11); (2) standardized health
examination and assessment of function; (3) semi-structured informant interview based upon
the Cambridge Examination for Mental Disorders of the Elderly (CAMDEX) adapted for
American populations(12); (4) request for medical records including neuroimaging.

2.6 Blood Samples for DNA
Blood samples were collected in 10 ml (EDTA) Vacutainer tubes. The samples were
centrifuged and red blood cells, buffy coat, and plasma were separated. DNA was extracted
from the buffy coat using standard protocols. Hhal digestion of amplified products was used
to determine APOE genotype(13). Informed consent was obtained prior to blood collection.

2.7 Diagnosis
All participants are diagnosed into one of three mutually exclusive major cognitive diagnostic
categories: dementia, normal, or cognitively impaired but no dementia (CIND). Diagnosis is
made in a consensus diagnostic conference of clinicians reviewing the CERAD
neuropsychological test battery, the physician’s assessment, the informant interview, and
available medical records. Clinicians are kept blind regarding CSI-D scores and screening
performance group. For the diagnosis of dementia criteria of both the DSM-III-R(14) and
ICD-10(15) must be met. The diagnosis of probable and possible Alzheimer’s disease is made
using the criteria proposed by the National Institute of Neurological and Communicative
Disorders and Stroke and the Alzheimer’s Disease and Related Disorders Association
(NINCDS/ADRDA)(16). We use ICD-10 criteria for Vascular Dementia and other secondary
dementias (e.g., Alcohol Dementia, Parkinson’s dementia etc). Unspecified dementia is
diagnosed when the diagnostic criteria for dementia are satisfied but the subject cannot be
assigned to a specific dementing disorder. Severity of dementia was recorded using the Clinical
Dementia Rating (CDR) system(17).

2.8 Statistical Analysis
T-tests and chi-square tests were used to compare the cohorts on continuous and categorical
variables, respectively. In addition, they were also used to compare CSI-D poor performance
group subjects with and without clinical assessment from each cohort. Chi-square tests were
used to examine the association between history of depression and other comorbid conditions.
Prevalence rates of dementia are estimated for the following age groups: 70 – 74, 75 – 79, 80
– 84, and ≥ 85 years. The age specific prevalence rates of dementia were estimated using
smoothing via logistic regression in which the probability of dementia was modeled as a
function of age, gender, and CSI-D performance group and predicted probability from the
model was used in prevalence estimates(18). 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 age-specific prevalence rates were approximated
using variance-covariance estimated from the weighted logistic model. The 95% confidence
intervals for the prevalence rates were constructed on the basis of asymptotic normality. For
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deriving overall standardized rates, 1990 U.S. census data for African Americans in Marion
County were used which estimated 38% were between age 70–74, 30% between 75–79, 17%
between 80–84, and 15% were 85 years or older. We compared the 1992 prevalence rates to
those of 2001 using weighted logistic models with an indicator variable for cohorts. Dementia
severity rating scales using the CDR were compared for the two cohorts using Fisher’s exact
test.

3. Results
Table 1 shows the demographic characteristics, medical history, medication use, and APOE
e4 status for the 1992 cohort compared to the 2001 cohort. The 1992 cohort is slightly older.
The gender distribution is about the same for both cohorts with 65% women. The 2001 cohort
has a higher level of education. Fewer of the 2001 cohort lived in rural areas from birth to age
19 compared to the 1992 group. More of the 2001 cohort reported ever having used alcohol
regularly and the 1992 cohort had more who reported ever having used tobacco regularly. Using
either self report or report by the informant, the 2001 cohort reported higher rates of several
medical conditions including cancer, hypertension, diabetes, stroke and history of depression.
History of depression was significantly associated with increased rates of cancer, heart attack,
hypertension, diabetes and stroke (p<0.05). Use of antihypertensive and diabetic medications
was also higher in the 2001 cohort. Statin medications were used by almost a quarter (24.11%)
of the 2001 cohort, compared to only 1.64% in 1992. The APOE e4 allele is associated with
risk for AD in this population(19) and occurs in about the same frequency in the two cohorts.
Table 2 shows numbers for each of the cohorts by performance groups on the CSI-D by age
group, showing diagnosis of dementia and Alzheimer’s disease within the groups. The
intermediate group of the 2001 cohort had more cases of dementia but the proportions of
demented subjects in the intermediate groups were not significantly different (p=0.1177)
between the cohorts. Mean cognitive scores were not significantly different (p=0.5443) nor
were the mean informant scores (p=0.7083) in the intermediate groups. For both cohorts, the
poor performance group had the most cases of dementia. Age specific prevalence rates for
dementia for each cohort are shown in Table 3.

The prevalence rate estimates in the older age group for the 2001 cohort are slightly higher but
the confidence intervals are overlapping. Table 4 shows age specific prevalence rates for
possible or probable Alzheimer’s disease for each cohort. Results of the weighted logistic
models comparing prevalence rates for dementia and AD for the two cohorts showed no
significant differences, [(dementia, p=0.3534)(AD, p=0.2649)]. Other subtypes of dementia
for the two cohorts included vascular dementia, with 10 in the 1992 cohort, and 15 in the 2001
cohort, Parkinson’s with one in 1992 and one in 2001, other neurological disorders with two
in 1992 and two in 2001, alcohol related dementia with two in 1992 and none in 2001, dementia
with depression with one in 1992 but none in 2001, and one non specific dementia in 2001.
Table 5 shows the CDR ratings comparing the 1992 and 2001 cohorts, one subject in the 1992
cohort had insufficient information for a CDR score. Using the Fisher’s exact test, differences
between the two cohorts were not significant (p=0.0589).

For the 2001 cohort, comparisons were made for those who enrolled and those who did not
using information from the Medicare rolls. Those who were not enrolled were significantly
older, mean age = 79.06, SD = 7.42, compared to those who did enroll mean age = 76.81,
SD=5.58;p<0.0001. A higher proportion of women enrolled (64.75%) compared to the not
enrolled group (59.63%)(p=0.0006). For the clinical assessment phase the study participants
in the CSI-D poor performance group who were not clinically assessed in 1992 (N=88) did not
differ significantly from those who were assessed in gender, age, and cognitive and informant
scores. For the 2001 cohort, there were 47 in the poor performance group who were not
assessed, and 124 who did have the assessment. There were no significant differences in gender,
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age or informant score between the assessed and not assessed. The cognitive scores were
slightly lower for those who did not have the assessment, mean 24.4 with SD 5.54, compared
to those who were assessed, mean 26.36 with SD 3.66 (p=0.018).

4. Discussion
Comparing rates for African Americans living in Indianapolis in 1992 and 2001 we found no
differences in prevalence rates of dementia, or AD. These prevalence rates, as is also the case
for incidence rates, are somewhat lower than other reported studies of African Americans but
not significantly so(20). The Rochester Epidemiology Project compared prevalence rates for
Rochester, Minnesota in 1975, 1980 and 1985. There was no change between 1975 and 1980,
but there was an increase in rates in 1985. They noted that actual changes in incidence rates
could account for this but also suggested that the terms dementia and Alzheimer’s disease had
become better understood by physicians during these time periods and thus, more readily
identified(8). Their study was carried out through the medical records linkage system of the
Rochester Epidemiology Project. A report comparing disability prevalence due to severe
cognitive impairment in Medicare data for 1982 and 1999 found a decline in mixed dementia
but not in AD alone(6). The methodologies in these reports differed from those of our study.
In our study the diagnoses of dementia were based upon direct clinical assessments in
population-based samples.

The individuals who agreed to participate in 2001 have higher education than those of the 1992
cohort, which many studies, including ours, report reduces risk. It has been suggested that
levels of literacy are better indicators of education than number of years of school(21), however
this study did not administer tests of levels of literacy. For those with fewer years of education,
we previously reported six years of education or less, combined with rural childhood residence
increased risk for Alzheimer’s disease(22). Fewer of the 2001 cohort reported childhood rural
residence.

Our 2001 cohort reports higher rates of hypertension, diabetes, and stroke, conditions
associated with risk for dementia and AD, but they also report higher rates of treatment. These
differences are consistent with national trends for African Americans over this time period
(23). Self reported history of depression, which is also associated with increased risk for
dementia, was higher in the 2001 cohort than in the 1992 cohort. This may reflect a trend for
elderly Americans (both African Americans and Whites) to report more visits to mental health
professionals over this time period(24–26).

We do not have reliable data on rates of hypercholesterolemia but the use of statins has
dramatically increased over this time (24.15% in 2001, and 1.13% in 1992). Thus, as described
before(7), there are two conflicting trends with regard to cardiovascular risk factors, incidence
rates have gone up but treatment rates have also increased. The net effects of these trends are
difficult to predict particularly in diseases like AD which is likely to have a long gestational
period. The APOE e4 allele is associated with risk for AD in this population and occurs in
about the same frequency in the two cohorts and would not be expected to differentially impact
prevalence rates.

We looked at severity ratings of the diagnosed cases of dementia and found no significant
differences. There was an increase in the number of nursing homes in Marion County over the
duration of the study, however the percentage of African Americans residing in nursing homes
remained constant at 6% at both time periods(27,28). In spite of the higher frequency of the
risk factors, and the current treatments, we did not find differences in rates of dementia and
AD. It may be that the increases in treatment rates of cardiovascular risk factors, and possibly
depression may eventually influence rates of dementia and AD, but perhaps it will take longer
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exposure for the effects to be measured. It has been suggested for example that treatment for
hypertension may only show an effect on incidence of AD if it is initiated in middle age(29).

Limitations of the study include the change in recruitment strategies between 1992 and 2001
which resulted in higher refusal rates in 2001. The effect of the increase in refusal rates on
prevalence estimates is uncertain. The refusers were significantly older than those who
enrolled, which could result in missing cases, leading to under estimation of rates. There was
a higher proportion of women in the enrolled group, however female gender was not associated
with higher risk(30). Rates of medical illnesses were based upon self report or informant report
rather than by direct examination. This is a prevalence study, not an incidence study. Other
factors may influence prevalence rates, such as length of survival with disease, and nursing
home placement. If individuals with dementia were surviving longer in the community this
would lead to increases in rates, while higher rates of institutionalization in nursing homes
would lead to an under estimation. In this population-based study, however, the percentages
of African Americans in nursing homes were the same in 1992 and 2001. Differential mortality
for demented participants would lead to a decrease in prevalence estimates but there is no
evidence for changes in mortality risk in our cohorts(31).

5. Conclusion
We find no differences in prevalence rates of dementia and AD between 1992 and 2001 in spite
of significant demographic, medical history and medical treatment differences in these
population-based cohorts of African American elderly. We are currently completing a new
wave of screening and diagnoses which, when completed, will allow us to compare incidence
rates between the two cohorts.
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Table 1
Comparisons of demographics, medical history, and APOE genotype between the 1992 and 2001 cohorts

Variables 1992 (n=1500) 2001 (n=1892) p-value

Mean age, SD 77.39 (5.98) 76.81 (5.58) 0.0037

Mean years of education, SD 9.30 (3.18) 11.32 (2.74) <0.0001

Female, % 65.33 64.75 0.7218

Rural childhood residency, % 34.23 24.81 <0.0001

Ever used alcohol regularly, % 30.62 36.07 0.0012

Ever smoked, % 59.54 54.58 0.0039

Self or Informant-reported history of

 Cancer, % 11.94 16.69 0.0001

 Parkinson’s disease, % 1.13 0.95 0.6055

 Heart attack, % 15.55 13.99 0.2019

 Hypertension, % 64.67 75.24 <0.0001

 Diabetes, % 24.40 29.30 0.0015

 Stroke, % 12.28 15.83 0.0034

 Head injury, % 8.68 8.87 0.8433

 Depression, % 6.87 11.05 <0.0001

Medication Usage

 Antihypertensive 44.20 76.00 <0.0001

 Antidiabetic 14.40 21.55 <0.0001

 Statins 1.64 24.11 <0.0001

Genetic testing (n=456) (n=1133)

 Has ApoE 4 allele 39.91 36.19 0.1647
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Table 3
Age specific prevalence rates and overall standardized rates for dementia

1992 2001

Age group % with dementia 95% Confidence Interval % with dementia 95% Confidence Interval

70–74 2.50 1.64–3.37 1.90 0.86–2.94

75–79 4.86 3.51–6.21 4.68 2.16–7.19

80–85 9.68 7.28–12.07 10.26 3.64–16.87

85+ 17.48 12.75–22.20 23.17 4.72–41.62

Overall standardized rate* 6.75 5.77–7.74 7.45 4.27–10.64

*
for subjects age ≥ 70 using 1990 US census data for African Americans in Marion County, Indiana.
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Table 4
Age specific prevalence rates and overall standardized rates for AD

1992 2001

Age group % with AD 95% Confidence Interval % with AD 95% Confidence Interval

70–74 1.68 0.93–2.42 1.34 0.44–2.24

75–79 3.53 2.27–4.79 3.97 1.56–6.39

80–85 7.80 5.52–10.09 9.36 2.35–16.37

85+ 15.79 11.03–20.56 22.48 4.56–40.40

Overall standardized rate* 5.47 4.51–6.42 6.77 3.65–9.90

*
for subjects age ≥ 70 using 1990 US census data for African Americans in Marion County, Indiana.
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Table 5
CDR ratings

Dementia Scale Ratings 1992 (n=61)* 2001 (n=57)

With Rating of 1 or less 41 (67.2%) 38 (66.7%)

With Rating of 2 7 (11.5%) 14 (24.6%)

With Rating of 3 or more 13 (21.3%) 5 (8.8%)

*
One demented subject is missing CDR rating.
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