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ALZHEIMER DISEASE(AD)REPRE-
sents a major public health
problem for developed coun-
tries, including the United

States.1,2 The impact of AD has not been
studiedasmuchindevelopingcountries
inwhich thegrowthof theproportionof
elderlypersons in thepopulation is even
greater than in developed countries.3

The assessment of rates of AD for dif-
ferent populations also could offer a pow-
erful opportunity to explore risk fac-
tors for the disease. If populations could
be identified with significantly different
incidence rates of AD, the search for risk
factors could be greatly enhanced by ex-
ploiting the diversity of their genetics and
cultures, as well as their relative expo-
sures to disease pathogens or environ-
mentally noxious agents.

Considerable variations have been re-
ported in prevalence and incidence rates
of AD between countries,4,5 but most in-
vestigators conclude that these varia-

tions in rates are mainly due to differ-
ences in study methods.6

Since 1992, research teams from In-
diana University (Indianapolis) and the
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Context Alzheimer disease (AD) represents a major and increasing public health prob-
lem. If populations were identified with significantly lower or higher incidence rates of
AD, the search for risk factors in the genesis of AD could be greatly enhanced.

Objective To compare incidence rates of dementia and AD in 2 diverse, elderly com-
munity-dwelling populations.

Design The Indianapolis-Ibadan Dementia Project, a longitudinal, prospective
population-based study consisting of a baseline survey (1992-1993) and 2 subse-
quent follow-up waves after 2 years (1994-1995) and 5 years (1997-1998). Each
wave followed a 2-stage design, with an in-home screening interview followed by a
full diagnostic workup of a subsample of participants based on screening perfor-
mance.

Setting and Participants A total of 2459 community-dwelling Yoruba residents
of Ibadan, Nigeria, without dementia, and 2147 community-dwelling African Ameri-
can residents of Indianapolis, Ind, without dementia (all aged 65 years or older). The
cohorts were followed up for a mean of 5.1 years and 4.7 years, respectively.

Main Outcome Measures Incident cases of dementia and AD in each of the 2
populations.

Results The age-standardized annual incidence rates were significantly lower among
Yoruba than among African Americans for dementia (Yoruba, 1.35% [95% confi-
dence interval {CI}, 1.13%-1.56%]; African Americans, 3.24% [95% CI, 2.11%-
4.38%]) and for AD (Yoruba, 1.15% [95% CI, 0.96%-1.35%]; African Americans,
2.52% [95% CI, 1.40%-3.64%]).

Conclusion This is the first report of incidence rate differences for dementia and AD
in studies of 2 populations from nonindustrialized and industrialized countries using
identical methods and the same group of investigators in both sites. Further explora-
tions of these population differences may identify potentially modifiable environmen-
tal or genetic factors to account for site differences in dementia and AD.
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University of Ibadan (Ibadan, Nige-
ria) have been collaborating on stud-
ies of the prevalence and incidence of
dementia in elderly African Ameri-
cans and Yoruba using identical meth-
ods. We have reported significant dif-
ferences in the age-adjusted prevalence
rates of dementia and AD.7 However,
prevalence rates vary with factors other
than actual rates of illness. Differ-
ences in life expectancy or in survival
of individuals with and without de-
mentia could alter these rates. Inci-
dence rates are a better indication of
true rates of illness than prevalence
rates. In this article, we report the re-
sults of the 5-year incidence study of
dementia and AD conducted at 2 sites.

METHODS
Populations of the
Indianapolis-Ibadan
Dementia Project

Ibadan, Nigeria. The study was car-
ried out in the Idikan area and adja-
cent wards of the city of Ibadan. The
city’s population of about 3 million is
fairly stable and comprises mainly
Yoruba. A total population survey was
carried out by means of door-to-door
screening in a geographically defined
area. Date of birth was estimated from
a table of historical landmarks well
known to the population, a well-
tested, long-standing practice in Nige-
ria to assess ages of adults.8

Indianapolis, Ind. The geographic
target area used in the study consisted
of 29 contiguous census tracts in which
African Americans represented 80% of
the population in the 1990 US census.
According to the US census, the distri-
butions of age, sex, and socioeconomic
status of the residents of these tracts are
representative of all African Americans
in Indianapolis and in the state of Indi-
ana. Interviewers went door-to-door to
randomly sampled addresses and to in-
vite African Americans aged 65 years or
older to participate.

Research Design
The design consisted of a prevalence
study at baseline followed by 2 inci-
dence waves after 2 and 5 years. Each

wave followed a 2-stage design
(FIGURE 1) in which there was first an
in-home screening followed by a full di-
agnostic workup of a subsample of par-
ticipants selected on the basis of the per-
formance on the screening test. Before
the start of each wave of the study, in-
formed consent was obtained from the
participants and informants. The
institutional review boards at both uni-
versities approved the study.

The prevalence study was con-
ducted from 1992 to 1993. The first
incidence wave was conducted 2 years
later from 1994 to 1995 and the sec-
ond incidence wave was conducted ap-
proximately 5 years after the preva-
lence study from 1997 to 1998. The
mean follow-up time for subjects in
Ibadan was 5.1 years and for subjects
in Indianapolis was 4.7 years.

The study cohort consisted of 2459
community-dwelling Yoruba and 2147
community-dwelling African Ameri-
cans. This excluded the participants di-
agnosed as having dementia in the
prevalence study (65 African Ameri-
cans and 28 Yoruba). The prevalence
study also included an additional 106
nursing home residents in Indianapo-
lis who were not included in the inci-
dence studies as the great majority (72)
were diagnosed as having dementia in
the prevalence study, the remainder be-
ing very ill and frail.

At each incidence wave, study par-
ticipants were divided into 3 perfor-
mance groups (good, intermediate, and
poor) based on their current screen-
ing scores and their changes in scores
from previous waves. To ensure that
participants with the highest probabil-
ity of having dementia would be clini-
cally assessed, 100% of the poor per-
formance group was invited to be
clinically assessed. Participants were
randomly sampled from the interme-
diate performance group until 50% had
clinical assessments and from the good
performance group (weighted to ob-
tain a sample for which 75% would be
aged $75 years) until 5% had clinical
assessments. The percentages of the
participants in Indianapolis and in
Ibadan in each of these performance

groups were quite comparable for both
incidence 1 and incidence 2.

Each clinically assessed participant
received a diagnosis of normal, cogni-
tively impaired, or demented, with the
individuals with dementia further sub-
typed (see “Diagnostic Criteria”). All in-
dividuals diagnosed as having demen-
tia were excluded from subsequent
incidence waves. All participants who
were diagnosed as cognitively im-
paired in a previous wave proceeded di-
rectly to the clinical assessment stage
without any screening procedure (the
overall scheme is depicted in the
Figure).

Screening Instruments
The Community Screening Interview
for Dementia (CSID) was developed by
our group specifically for use in com-
parative epidemiological studies of de-
mentia in culturally disparate, nonlit-
erate and literate populations.9,10 This
screening interview consists of a cog-
nitive assessment of the study partici-
pant and an interview with a close rela-
tive (informant) evaluating the daily
functioning of the participant. The de-
velopment of the CSID placed great em-
phasis on making each item harmoni-
ous with the local language and culture.
Pilot studies were conducted at both
sites prior to the initial prevalence study
to establish normative values and op-
timum cut-off scores at each site. De-
tails of its content and development are
described elsewhere.9,10

Clinical Assessment Instruments
All clinically assessed participants at
both sites received the same examina-
tion, which included a structured in-
terview with an informant; neuropsy-
chological testing; examination by a
physician; and laboratory and imag-
ing studies, when deemed clinically ap-
propriate. All clinical assessments were
conducted in the participant’s home.
The research nurse and psychometri-
cian first visited the participants and
completed the informant interview and
neuropsychological testing. The phy-
sician then reviewed the data, made a
home visit to conduct the physical and
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neurological examination, collected
blood for laboratory tests, and or-
dered a head computed tomographic
scan whenever possible and when
deemed clinically appropriate. In ad-
dition, in Ibadan, a sample of nonde-
mented subjects were scanned in an

effort to establish a database of elderly
subjects across a spectrum of cogni-
tive function for comparative pur-
poses and future prospective studies.
A total of 65 demented subjects in
Indianapolis were scanned. In Ibadan,
a total of 62 scans were performed on

19 healthy subjects, 28 cognitively
impaired subjects, and 15 subjects with
dementia.

Informant Interview
A research nurse conducted a struc-
tured interview with an informant, usu-

Figure 1. Design and Participant Flow Chart for Incidence Study

Cohorts for Incidence Studies
(Excludes 65 African American and 28

Yoruba Subjects With Prevalent Dementia)
2147 African Americans
2459 Yoruba

174 African Americans
246 Yoruba

Deceased

  74 African Americans
    0 Yoruba

Refused

164 African Americans
  15 Yoruba

Other

322 African Americans
651 Yoruba

Deceased

  79 African Americans
    7 Yoruba

Refused

155 African Americans
247 Yoruba

Other

  40 African Americans
  24 Yoruba

Dementia
1395 African Americans
1901 Yoruba

Good
160 African Americans
132 Yoruba

Intermediate

290 African Americans
313 Yoruba

Clinical Assessment

113 African Americans
  78 Yoruba

Poor
67 African Americans
87 Yoruba

Cognitively Impaired
at Prevalence

CSID Performance Group

Incidence Wave 1 (2-Year Follow-up)

Stage 1

Stage 2

5% Sampled 50% Sampled 100% Invited 100% Invited

77 African Americans
46 Yoruba

Dementia
934 African Americans
900 Yoruba

Good
129 African Americans
180 Yoruba

Intermediate

274 African Americans
313 Yoruba

Clinical Assessment

192 African Americans
145 Yoruba

Poor
26 African Americans
54 Yoruba

Cognitively ImpairedCSID Performance Group

Incidence Wave 2 (5-Year Follow-up)

Stage 1

Stage 2

5% Sampled 50% Sampled 100% Invited 100% Invited

143 African Americans
  14 Yoruba

Reascertained

CSID indicates Community Screening Interview for Dementia.9,10
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ally a relative of the participant. The in-
terview has 4 components consisting of
(1) a historical review of the partici-
pant’s cognitive function, memory, lan-
guage, judgment, reasoning, and per-
sonality function; (2) a review of the
participant’s performance in the vari-
ous domains of activities of daily liv-
ing; (3) a review of the participant’s
medical history and medications; and
(4) a history of possible dementia-
associated conditions. The interview
was based on the Cambridge Mental
Disorders of the Elderly Examina-
tion.11 The nurses obtained a high de-
gree of reliability after training, agree-
ing on 98.6% of the items.

Neuropsychological Battery
Cognitive testing in the clinical assess-
ment was done with a slightly modi-
fied version of the Consortium to Es-
tablish a Registry for Alzheimer Disease
neuropsychological battery,12 which
was translated into Yoruba for use in
Ibadan.

Physician Examination
The physical and neurological exami-
nations were conducted and recorded
according to the Consortium to Estab-
lish a Registry for Alzheimer Disease
procedures.12

Diagnostic Criteria
Both Diagnostic and Statistical Manual
of Mental Disorders, Revised Third Edi-
tion (DSM-III-R)13 and International
Classification of Diseases, 10th Revi-
sion (ICD-10)14 criteria were used to di-
agnose dementia and to rate dementia
severity. Participants had to satisfy both
sets of criteria to be counted as having
dementia. There were no participants
who satisfied ICD-10 criteria who did
not also satisfy DSM-III-R criteria.

The National Institute for Neurologi-
cal and Communicative Diseases and
Stroke–Alzheimer Disease and Re-
lated Disorders Association criteria15

were used for probable and possible AD;
ICD-10 criteria were used for vascular
dementia and other secondary demen-
tias. Criteria for cognitive impairment
were similar to those published by the

Aging-Associated Cognitive Decline
Working Party.16

Diagnostic Process
Every attempt was made to ensure di-
agnostic consistency across sites. The di-
agnostic process involved senior expe-
rienced members of the faculties of
medicine at the University of Ibadan and
at Indiana University familiar with both
the criteria for dementia and with the lo-
cal culture. All available information
from the clinical assessment(s) was re-
viewed in determining the diagnosis. No
information from the screening inter-
view was used in making a diagnosis. Lo-
cal normative data from each site were
used to interpret Consortium to Estab-
lish a Registry for Alzheimer Disease
neuropsychological test battery raw
scores and change scores.17,18 The infor-
mation was first reviewed by the site cli-
nicians in a consensus conference and
a site diagnosis was made. Later, 1 or
more clinicians from the other site re-
viewed all of the clinical data while
blinded to the local team’s diagnosis, and
recorded an independent diagnosis.
A consensus conference, involving cli-
nicians from both sites, was held to
review cases with discrepant diagnoses
between sites and a final consensus di-
agnosis was made.

Statistical Analysis
Variables between participants with and
without clinical assessment in the poor
performance group were compared us-
ing t tests for continuous variables and
x2 tests for categorical variables.

To identify factors associated with
various attrition patterns, all study par-
ticipants were divided into 4 mutually
exclusive groups: (1) individuals who
completed both incidence waves, (2) in-
dividuals who had died since the preva-
lence study, (3) individuals who par-
ticipated in the first incidence wave but
not the second, and (4) individuals who
were lost to follow-up after the preva-
lence phase. Comparisons of continu-
ous baseline characteristics (age, years
of education, and screening scores)
were conducted using 1-way analysis
of variance with 4 groups for India-

napolis and 3 groups for Ibadan (the
lost-to-follow-up group was excluded
because of small sample size). Scheffe
multiple comparison procedure was
used to compare the complete fol-
low-up group with the other 3 groups.
Categorical baseline variables (sex and
education) were compared using x2

tests.
To examine any differential mortal-

ity between sites, x2 tests were used to
compare mortality rates between the 2
populations by age and by baseline di-
agnosis. Comparisons of mortality rates
between participants with and with-
out dementia from study baseline
within each population were also per-
formed using x2 tests.

The person-years method of estimat-
ing incidence rates19 was extended to
take into account sampling for clini-
cal assessment and attrition due to
death. Since only a subset of partici-
pants was clinically diagnosed, the
probability of disease for any partici-
pant was estimated from weighted lo-
gistic regression based on the clini-
cally diagnosed individuals using
disease as the binary outcome variable
with age, sex, and performance groups
as predictors; the weights were the re-
ciprocals of sampling probability. The
total number of participants with de-
mentia or AD for each of the 2 study
populations was estimated by sum-
ming predicted probabilities of dis-
ease over all participants. To estimate
the number of incident cases, the esti-
mated total number of participants with
disease was further adjusted by the es-
timated number of participants with de-
mentia among those not clinically
evaluated in the previous waves. The
person-years at risk for an individual
with dementia were calculated as the
follow-up time from prevalence base-
line to the midpoint between a previ-
ous evaluation without a dementia
diagnosis to the time of the dementia
diagnosis. Person-years at risk for par-
ticipants with dementia were derived
as the time lapse between study base-
line to the time of last clinical assess-
ment if the participant was clinically
evaluated, or the time of the last screen-
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ing interview if the participant was not
clinically assessed.

We adjusted our incidence rates for
mortality to provide a fair comparison
of the disease rates. Probabilistic mod-
els for death were derived for baseline
demented and nondemented partici-
pants, separately, for both the Yoruba
and the African Americans using logis-
tic regression models controlling for age,
sex, and most current performance
group. Probability of dementia and AD
was then calculated for the deceased par-
ticipants using Bayes theorem based on
the participant’s age at death, sex, and
most recent performance group stand-
ing. The estimated total number of in-
cident demented (AD) participants then
included the estimated number with in-
cident dementia (AD) among the de-
ceased participants.

The incidence rates for a specific age
group were calculated as the total esti-
mated number with incident disease (de-
mentia or AD) divided by the total per-
son-years at risk for the age group. Since
the incidence rates were derived from
complex models, we chose to use a non-
parametric method, the jackknife vari-
ance estimator, for the derivation of SEs
of the rate estimates. Age-standardized
overall incidence rate for each popula-
tion was obtained by applying the esti-
mated age-specific rates to the age dis-

tribution of African-American residents
in Indianapolis observed in the 1990 cen-
sus: 60% aged 65 to 74 years, 30% aged
75 to 84 years, and 10% aged 85 years
or older. The variance of the overall age-
standardized rate was calculated as a
weighted mean of the variances of the
age-specific rates. Ninety-five percent
confidence intervals (CIs) for the inci-
dence rates were constructed based on
asymptotic normality of the estimates.

RESULTS
The number of participants at each in-
cidence wave, including the number in
each performance category, the total
number of clinically assessed at each
site, the number of participants lost, and
the reasons for attrition, are shown in
the Figure.

TABLE 1 shows comparisons of base-
line-prevalent demographic character-
istics and screening scores between par-
ticipants with and without clinical
assessment in the poor performance
group by CSID at each study wave in
Yoruba and African Americans. Partici-
pants in both populations in the poor
performance category who were not
clinically assessed did not differ signifi-
cantly from participants who were clini-
cally assessed on age, sex, education, and
informant scores. African Americans
without clinical assessment scored

slightly but significantly lower on cog-
nitive scores than those with clinical as-
sessment in the second incidence wave.
Yoruba had no significant difference in
cognitive scores. These results indicate
that the clinically assessed among those
in the poor performance groups were
comparable with those not assessed, ex-
cept that in Indianapolis those not clini-
cally assessed had slightly lower cogni-
tive scores and thus might have been
more likely to have dementia.

TABLE 2 compares the baseline de-
mographic characteristics and screen-
ing scores for 4 groups of participants:
individuals who completed both inci-
dence waves; individuals who had died
since prevalence determination; indi-
viduals who participated in the first
incidence wave but not the second;
and individuals who were lost to fol-
low-up after the prevalence phase.

In both populations, the major sig-
nificant differences were between the
participants who had died during the
course of the study and the partici-
pants who completed both stages of the
study. In both sites, the deceased par-
ticipants were significantly older and
scored more poorly, both cognitively
and functionally, in the screening evalu-
ation. The African American partici-
pants who died also had fewer years of
education. There were few significant

Table 1. Comparisons of Baseline Demographic Characteristics and Screening Scores Between Participants With and Without Clinical
Assessment in the Poor Performance Group*

Baseline Variable

Study Wave 1 Study Wave 2

With Clinical
Assessment

Without Clinical
Assessment P Value

With Clinical
Assessment

Without Clinical
Assessment P Value

African Americans

(n = 65) (n = 48) (n = 135) (n = 57)

Age 76.2 (7.7) 78.9 (8.0) .08 76.8 (7.2) 77.1 (8.4) .75

Women, % 63.1 60.4 .77 71.2 75.4 .61

Education, y 8.6 (3.3) 8.1 (3.2) .42 9.1 (3.0) 8.5 (3.2) .17

Cognitive score 29.5 (2.8) 29.3 (2.9) .74 30.3 (2.4) 29.4 (2.7) .02

Informant score 3.7 (3.5) 4.5 (3.5) .40 3.3 (3.0) 3.3 (2.4) .91

Yoruba

(n = 61) (n = 17) (n = 119) (n = 26)

Age 74.2 (6.8) 76.8 (9.2) .19 73.7 (8.4) 73.5 (6.1) .90

Women, % 75.4 76.5 .93 77.3 61.5 .10

Any education, % 8.2 23.5 .10 9.2 15.4 .47

Cognitive score 27.5 (3.8) 27.1 (2.8) .73 28.3 (2.6) 28.9 (2.4) .29

Informant score 2.3 (2.6) 2.8 (2.3) .49 2.4 (2.2) 2.7 (2.4) .59

*Scores are based on responses to the Community Screening Interview for Dementia and are presented as mean (SD) unless otherwise indicated.
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differences between the other groups
and the group that completed all phases
of the study. Among African Ameri-
cans, the partial follow-up and lost-to-
follow-up participants scored signifi-
cantly poorer in the cognitive portion
of the prevalence screening test. The
Yoruba participants with partial fol-
low-up were significantly younger than
those who remained in the study.

The mortality rates of the Yoruba and
African Americans by age group and
baseline diagnosis are presented in
TABLE 3. Yoruba had significantly
higher mortality rates than African
Americans for all age groups. The
Yoruba participants without dementia
at baseline also had a significantly
higher mortality rate than the African

Americans without dementia. In both
populations, those with dementia at
baseline had significantly higher mor-
tality rates than those without demen-
tia at baseline (P=.05 for Yoruba and
P=.001 for African Americans).

TABLE 4 shows the results of the clini-
cal assessments for each incidence wave
by performance group. A total of 117
African Americans were diagnosed as
having incident dementia (40 in the first
wave and 77 in the second wave). Of
these, 89 (76%) met criteria for prob-
able or possible AD and 16 (14%) met
criteria for vascular dementia. Other di-
agnoses in African Americans in-
cluded alcoholism-related dementia (7
individuals), and Parkinson dementia
(1 individual). Four developed demen-

tia in association with multiple, se-
vere chronic illnesses. A total of 70
Yoruba were diagnosed as having inci-
dent dementia (24 in the first wave and
46 in the second wave). Of these, 62
(88%) Yoruba met criteria for prob-
able or possible AD and 4 (5.7%) were
diagnosed as having vascular demen-
tia. One Yoruba had Parkinson demen-
tia, 2 had dementia associated with se-
vere chronic illnesses, and 1 had an
unspecified dementia.

The age-specific, age-standardized,
mortality-adjustedannual incidence rates
for Yoruba and African Americans are
shown in TABLE 5. The overall age-
standardized incidence rates for both de-
mentia and AD were significantly lower
in the Yoruba than in the African Ameri-
cans (for dementia: Yoruba, 1.35% [95%
CI, 1.13-1.56], African Americans, 3.24%
[95% CI, 2.11-4.38]; for AD: Yoruba,
1.15% [95% CI, 0.96-1.35], African
Americans, 2.52% [95% CI, 1.40-3.64]).
The age-specific incidence rates for both
dementia and AD were lower in all age
categories in the Yoruba than in the Af-
rican Americans, although in most age
categories 95% confidence limits over-
lap. The association between increas-
ing age and incidence rates was similar
in both populations.

Table 3. Comparisons of Mortality Rates by Age Groups and Baseline Diagnosis

Yoruba African Americans

P Value*Total No. (%) Died Total No. (%) Died

Age group, y
65-74 1780 565 (31.7) 1297 240 (18.5) .001

75-84 461 206 (44.7) 667 182 (27.3) .001

$85 218 126 (57.8) 183 74 (40.4) .001

Overall 2459 897 (36.5) 2147 496 (23.1) .001

Baseline diagnosis
Dementia 28 17 (60.7) 65 34 (52.3) .46

No dementia 395 165 (41.8) 287 90 (31.4) .01

*P values are derived from x2 tests comparing the mortality rates.

Table 2. Comparisons of Baseline Characteristics for 4 Outcome Groups*

Baseline Variables† Completed Follow-up Died During Follow-up Partial Follow-up Lost to Follow-up
Analysis of Variance

P Value‡

African Americans

(n = 1321) (n = 496) (n = 181) (n = 149)

Age, y 73.0 (6.5) 75.7 (7.5) 74.0 (6.2) 74.0 (7.3) ,.001§

Women, % 68.4 57.3 66.9 57.7 .001

Education, y 9.9 (3.0) 9.2 (3.2) 9.4 (3.0) 9.6 (3.2) ,.001§

Cognitive score 31.0 (2.1) 30.2 (2.5) 30.4 (2.2) 30.0 (3.2) ,.001§\¶

Informant score 2.4 (2.6) 3.1 (3.3) 2.4 (2.5) 2.9 (3.6) ,.001§

Yoruba

(n = 1303) (n = 897) (n = 254) (n = 5)

Age, y 71.3 (6.7) 74.2 (8.4) 69.9 (5.5) 73.6 (7.0) ,.001§\

Women, % 64.6 63.3 71.7 80.0 .05

Any education, % 16.7 13.2 14.6 40.0 .08

Cognitive score 28.7 (2.7) 27.5 (4.2) 29.1 (2.5) 29.2 (2.4) ,.001§

Informant score 2.2 (1.9) 3.0 (2.9) 2.0 (1.6) 4.2 (4.6) ,.001§

*Participants in the complete follow-up group were either followed up at study wave 2 or had dementia at study wave 1. Participants in the partial follow-up group were followed up
at study wave 1, but lost to follow-up at study wave 2. Participants in the lost-to-follow-up group provided no information beyond baseline.

†Values are expressed as mean (SD) unless otherwise indicated.
‡Derived using analysis of variance comparing all 4 groups for Indianapolis, Ind, and the first 3 groups for Ibadan, Nigeria. Scheffe multiple comparison procedure was used to

compare the group of participants who completed follow-up vs the other 3 groups.
§P,.05 for comparison of the completed follow-up group with the group who died during follow-up.
\P,.05 for comparison of the completed follow-up group with the partial follow-up group.
¶P,.05 for comparison of the completed follow-up group with the lost-to-follow-up group.
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COMMENT
In the Indianapolis-Ibadan Dementia
Project, the age-standardized annual in-
cidence rates for both dementia and AD
were significantly lower for Yoruba in
Ibadan (1.35% with dementia and 1.15%
with AD) than for African Americans liv-
ing in Indianapolis (3.24% with demen-
tia and 2.52% with AD). To our knowl-
edge, this is the first report of incidence
rate differences for AD and dementia be-
tween populations in developed and de-
veloping countries in studies that used
identical methods and groups of inves-
tigators.

The Indianapolis-Ibadan incidence
rates for dementia and AD for African
Americans are in the higher range of pre-
viously published incidence rates,5,20-33

but similar to other published rates from
African American populations34,35

(FIGURE 2). The incidence rates for both
dementia and AD for Yoruba are among
the lowest of previously reported rates.
Methodological issues may account for
some of the differences in reported
incidence rates, including whether ad-
justments had been made for mortality.

Although there are a number of major
potential sources of bias in large-scale,
comparativeepidemiological studies,we
haveattempted tominimize thesebiases.
Special attentionhasbeenpaid toscreen-
ing and sampling procedures, cohort
attrition, and diagnostic issues.

The samples in both sites were popu-
lation-based and followed strict sam-
pling rules. Our screening instrument,
the CSID, was designed specifically for
use in nonliterate as well as literate popu-
lations and has performed well in pre-

vious studies in different populations.
Our sampling procedure involved clini-
cally assessing a 5% sample of the good
performance category of participants to
protect against verification bias.

A major problem in all epidemiologi-
cal studies, particularly in the elderly, is
cohort attrition.36,37 In our study, the
main reason for cohort attrition at both
sites was death. Individuals who died
were older, had poorer cognitive scores,
and lower levels of functioning in activi-
tiesofdaily living. Since themortality rate
was higher in Ibadan, we adjusted the in-
cidence rates for mortality for a fair com-
parison between sites. Refusal rates were
low in both populations, and there were
few differences between subjects who did
and did not complete the study. If there
was any bias due to subjects in the poor
performance category not participating
in clinical assessments, the inclusion of

these participants would have in-
creased the difference in rates between
sites because African American nonpar-
ticipants scored lower than partici-
pants, wheras Yoruba participants and
nonparticipants scored similarly.

Establishing comparable diagnoses is
always a major issue in cross-cultural re-
search, but great care was taken to en-
sure that diagnostic consistency was
maintained within and between the sites
as described in the diagnostic proce-
dure. Although we were unable to blind
the investigators as to the site at which
participants resided, the objective crite-
ria used and having the same investiga-
tors evaluating both groups should help
to minimize bias.

In summary, we do not believe that
methodological issues account for our
findings of different incidence rates for
dementia and AD between the 2 sites,

Table 4. Number of Participants With Dementia and Alzheimer Disease (AD) by Sampling Group

Performance

Yoruba African Americans

Wave 1 Wave 2 Wave 1 Wave 2

Total* Dementia AD Total* Dementia AD Total* Dementia AD Total* Dementia AD

Good† 32 0 0 11 0 0 20 0 0 10 1 1

Good‡ 68 0 0 37 0 0 57 2 1 39 2 0

Intermediate 65 0 0 92 5 4 81 3 2 64 6 3

Poor 61 10 7 119 37 33 65 18 14 135 59 48

Cognitively impaired 87 14 14 54 4 4 67 17 14 26 9 6

Total 313 24 21 313 46 41 290 40 31 274 77 58

*Total numbers of participants with clinical evaluation in each group.
†Participants younger than 75 years.
‡Participants 75 years or older.

Table 5. Age-Specific Annual Incidence Rate of Dementia and Alzheimer Disease, Adjusted
for Mortality*

Age Group, y

Yoruba African Americans

Rate, %
(95% Confidence Interval)†

Rate, %
(95% Confidence Interval)†

Dementia 65-74 0.45 (0.30-0.60) 1.74 (0.15-3.32)

75-84 1.69 (1.29-2.10) 4.29 (2.52-6.06)

$85 5.71 (4.19-7.22) 9.12 (5.97-12.28)

Age-standardized
overall rate

1.35 (1.13-1.56) 3.24 (2.11-4.38)

Alzheimer disease 65-74 0.38 (0.24-0.52) 1.38 (0-2.99)

75-84 1.41 (1.04-1.77) 3.29 (1.56-5.01)

$85 5.02 (3.62-6.42) 7.07 (4.54-9.61)

Age-standardized
overall rate

1.15 (0.96-1.35) 2.52 (1.40-3.64)

*The overall rates (standardized for age) were derived using the age distributions of African Americans in Indianapolis,
Ind, according to the 1990 US Census Bureau data.

†The 95% confidence intervals are narrower in Yoruba than in African Americans’ incidence rate because the inci-
dence rate in Yoruba was lower.
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although we acknowledge that there may
be other factors associated with mortal-
ity and the dementia process that were
not adjusted for and that remain to be
investigated further in our ongoing lon-
gitudinal study. Advances in molecu-
lar genetics now allow the opportunity
for international studies such as ours to
explore etiological hypotheses involv-
ing specific genes rather than simple
comparisons between races or ethnic
groups. One of the most consistent find-
ings in AD research has been the asso-
ciation of the possession of the apoli-
poprotein E (APOE) e4 allele to
increased susceptibility for AD.38 In con-
trast to reports from other popula-
tions, we have found only a marginally
significant association between posses-
sion of the e4 allele and AD in the Afri-
can American population39 similar to
other study reports.40 In the Yoruba, we
have found no significant association be-
tween the possession of the e4 allele and
dementia or AD in either the heterozy-
gous or homozygous states.41 As the fre-
quencies of the 3 major APOE alleles are

almost identical in the 2 populations, this
variation in the strength of the associa-
tion between e4 and AD may account for
some of the differences in incidence rates
between the populations, although it is
not likely to explain all of it. It also raises
the possibility that some other genetic
or environmental factor affects the as-
sociation of the e4 allele to AD and re-
duces incidence rates for dementia and
AD in Yoruba.

Another major difference between the
sites is the much lower prevalence of fac-
tors often associated with vascular risk
in Yoruba as compared with African
Americans (ie, lower cholesterol lev-
els, lower body mass index, less hyper-
tension, and less diabetes).42 Vascular
disease may contribute both to demen-
tia and to the development, progres-
sion, and clinical severity of AD.43-45 It
is possible that the lower rates of vas-
cular disease risk factors, in addition to
or in combination with the difference in
the lower association of the APOE e4
with AD in Yoruba, may account for our
reported differences in AD.

This is the first time a study using the
same methods in 2 different popula-
tions has shown a significant difference
in incidence rates of dementia and AD.
The findingspresented in this articlewill
enable us to pursue the elusive risk fac-
tors for AD in these 2 disparate popu-
lations. However, it would be prema-
ture to conclude from this 1 study that
incidence rates of AD would generally
be lower in the developing world. It is
hoped that this report will encourage
more research into AD in these coun-
tries. The very strong relationship
between AD and increasing age in the
Yoruba and the African Americans also
suggests, despite the lower incidence
rates in Yoruba, that AD is going to pre-
sent a major public health problem for
all countries in the 21st century.
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