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Abstract Background: The diagnosis of cognitive impairment and dementia must reflect an increasingly

diverse and aging United States population. This study compared direct testing and informant reports

of cognition with clinical diagnoses of cognitive impairment and dementia between African Ameri-

cans and whites.

Methods: Participants in the Aging, Demographics, and Memory Study completed in-person demen-

tia evaluations, and were assigned clinical diagnoses (by a consensus panel of dementia experts) of

normal; cognitive impairment, not demented (CIND); and dementia. The Consortium to Establish

a Registry for Alzheimer’s Disease (CERAD) total score and the Informant Questionnaire on Cogni-

tive Decline in the Elderly (IQCODE) were used to assess cognitive performance and reported cogni-

tive decline.

Results: A higher CERAD total score was associated with lower odds of CIND and dementia, at com-

parable ratios between African Americans and whites. Higher IQCODE scores were associated with

increased odds of dementia in both African Americans and whites. Higher IQCODE scores were

associated with increased odds of CIND among whites, but not among African Americans.

Conclusions: Cultural differences may influence informant reports of prevalent CIND and dementia.

Our findings also highlight the need for more comparative research to establish the cultural validity of

measures used to diagnose these conditions.
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1. Introduction

The growing proportion of older adults in the United States

population makes for a growing public-health concern about

age-related cognitive impairment and dementia. Adults aged

over 65 years are estimated to make up 20% of the United States

population in 2050. However, within this demographic trend,

there is an estimated decline in the proportion of (non-His-

panic) white Americans, and estimated increases in proportions
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of African Americans, Latino-Hispanic Americans, and Asian-

Pacific Americans [1]. To date, most studies of racial and ethnic

differences in cognitive impairment and dementia in the United

States have focused on differences between African Americans

and whites, and some found prevalence rates of Alzheimer’s

disease (AD) and dementia to be approximately twice as high

among African Americans [2,3]. Although these differences

are sometimes present when controlling for demographic,

sociocultural, and health-related variables [2], other studies

found the higher rate of dementia among African Americans

to be explained in part by differences in age, education, and ge-

netic susceptibility [4,5]. Less is known about racial and ethnic
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differences at milder levels of cognitive impairment, where in-

terventions may be more effective in slowing or preventing the

conversion to dementia. The one population-based study of

cognitive impairment making an explicit comparison of preva-

lence rates in African Americans and whites found African

Americans to have a 4.4 times greater risk of mild cognitive im-

pairment (MCI) than whites [6]. However, the authors also

noted that racial and ethnic differences in apolipoprotein E
(APOE) 34 status and cardiovascular health may underlie

much of this disparity. On the whole, studies of the prevalence

of cognitive impairment and dementia among African Ameri-

cans have found comparable-to-higher rates relative to whites,

but much of this variability may be attributable to underlying

socioeconomic and cultural differences in education, geogra-

phy, diagnostic methodology, and other factors. Projecting

forward, the effectiveness of the public-health response to the

expected increase in age-related cognitive impairment and

dementia may be closely linked to effectiveness in detecting

and diagnosing these conditions in a population of increasing

cultural diversity.

Although a diagnosis of cognitive impairment and dementia in

clinical and epidemiological studies of diverse populations should

ideally result from multiple sources of information, including clin-

ical and medical history, social history, demographic characteris-

tics, and cognitive and functional assessments, two of the core

sources of information consist of direct assessments of cognitive

performance, and informant reports of cognitive ability. One con-

cern about a direct cognitive assessment involves its possible con-

tribution to a higher rate of diagnosed cognitive impairment

among African Americans, because the influence on test perfor-

mance of ethnic differences in such factors as educational quality

and acculturation is not well-explained at present [7]. Studies

showed that cutoffs based on brief cognitive screening tests can

produce higher rates of dementia and MCI among African Amer-

icans, even when controlling for level of education [8,9]. Neuro-

psychological test batteries designed for sensitivity to dementia

also demonstrate lower performances among African Americans

relative to whites, even when matching for education, other socio-

economic variables, and medical comorbidities [10–12]. Dispar-

ities in cognitive performance between African Americans and

whites may reduce the specificity of these measures and increase

the risk of overdiagnosing cognitive impairment among African

Americans, particularly when these cognitive changes are mild.

Separate norms may improve specificity in the detection of cogni-

tive impairment, but they may not address underlying educational

and cultural differences that could also influence diagnostic

accuracy [7].

Informant-based reports provide another source of informa-

tion for diagnosing cognitive impairment and dementia, but

less is known about whether perceptions of cognitive function

are influenced by ethnic differences. On the one hand, infor-

mant-based assessments tend to implicitly or explicitly require

a judgment of the subject’s cognitive and functional ability rel-

ative to a previous level of performance, which, unlike direct

cognitive testing, may be less influenced by a subject’s educa-

tional or cultural background. On the other hand, educational
and cultural factors may differentially influence an informant’s

perception of the nature and severity of cognitive difficulties.

One study in an AD sample found that African American fam-

ily caregivers overrated the subject’s cognitive function,

whereas white family caregivers underrated it [13]. However,

different results may exist across a broader range of cognitive

ability, and outside of the caregiver context. With respect to

specific measures of informant reports, the Informant Ques-

tionnaire on Cognitive Decline in the Elderly (IQCODE) is

one of the most widely used informant measures of cognitive

decline, and has demonstrated utility in detecting dementia in

multiple cultural groups, including Australian, Spanish, and

Chinese samples [14–16]. In a study using a Singaporean sam-

ple, for instance, the combination of cognitive testing and

IQCODE provided a better detection of dementia when indi-

viduals had no education [17]. A study using a Spanish sample

found that IQCODE was more sensitive to mild dementia than

the Mini-Mental State Examination (MMSE), after controlling

for effects of age, gender, and education [15]. Although

IQCODE is widely used to diagnose cognitive impairment, we

are aware of no studies that examined the validity of IQCODE

for detecting cognitive impairment among African Americans.

Moreover, there has been little research overall on how IQCODE

is associated with normal cognition, cognitive impairment

(without dementia), and dementia in the same sample.

The goal of this study was to compare the relative associ-

ations of cognitive testing and IQCODE to diagnoses of cog-

nitive impairment and dementia between African Americans

and whites. We examined not only the prediction of dementia,

but also the cognitive impairment that exists in the absence of

a formal diagnosis of dementia, often characterized as ‘‘cog-

nitive impairment, no dementia’’ (CIND). Clinically, this des-

ignation may include either subjective or objective reports of

mild cognitive or functional impairment, based on interviews

or formal assessment. We hypothesized that informant reports

would be less likely to predict CIND among African Ameri-

cans than direct cognitive testing. On the one hand, the presen-

tation of CIND is often less overt and newly emergent, which

can lead to an underdiagnosis of subtle cognitive changes. On

the other hand, ethnic disparities in test performance may lead

to an overdiagnosis of subtle cognitive impairment. We exam-

ined this question in the context of the Aging, Demographics,

and Memory Study (ADAMS), which was designed to pro-

vide nationally representative data on the antecedents, preva-

lence, and outcomes of cognitive impairment and dementia in

the United States.

2. Methods

2.1. Participants

The ADAMS sample was drawn from the larger Health

and Retirement Study (HRS), which is an ongoing, nationally

representative cohort study of individuals born before 1954,

designed to investigate the health, social, and economic

implications of aging in the American population [18–20].
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The HRS began in 1992, and the current sample includes

approximately 22,000 participants.

The ADAMS sample began with a stratified random sub-

sample of 1770 individuals aged R70 years from five cogni-

tive strata, defined according to scores on a cognitive measure

completed by the participant, or a proxy-reported cognitive

measure [21] from the most recent HRS interview (either

2000 or 2002). The three highest cognitive strata were further

stratified by age (70–79 years vs. R80 years) and sex, to

ensure adequate numbers in each subgroup. Full details of

the ADAMS sample design and selection procedures are de-

scribed elsewhere [22,23]. The initial ADAMS assessments

occurred between July 2001 and December 2003, on average,

13.3 (SD, 6.9) months after the HRS interview. Thus, partic-

ipants were aged R71 years at the time of initial assessment.

Racial and ethnic identification was obtained by self-report,

based on United States Census categories. The ADAMS sam-

ple of 856 represents 56% of the surviving targeted sample. Of

856 ADAMS participants, 645 (75.4%) were used in the final

analyses. This number resulted from exclusion criteria related

to incomplete informant reports or cognitive testing that could

not be completed because of impairments in vision, hearing,

or motor function. In addition, participants who did not indi-

cate race/ethnicity as African American or white were

excluded for the purposes of the present study (n 5 34).

As a population-representative study, ADAMS had to

account for nonparticipation rates and sample methodology.

Covariates of age, gender, education, marital status, HRS

cognition scores, nursing-home residency, and indicators of

previous or existing major health conditions were used in

a response propensity analysis, to develop nonresponse

adjustments to the ADAMS sample selection weights [24].

Population sample weights were then constructed to take

into account the probabilities of selection in the stratified

sample design, and to adjust for differential nonparticipation

in ADAMS [22]. These values were weighted back to the

United States population. The ADAMS data are publicly

available, and can be obtained from the HRS website [25].

The Institutional Review Boards at Duke University Medical

Center and the University of Michigan approved all study

procedures, and informed consent was provided by study

participants or their surrogates.

2.2. Dementia assessment and diagnosis

All participants were assessed for cognitive impairment

in-person at their residence by a nurse and a neuropsychology

technician. The full details of the assessment and diagnostic

procedures were previously described [23]. During the as-

sessment, the participant completed: 1) a battery of neuropsy-

chological measures, 2) a self-report depression measure, 3)

a standardized neurological examination, 4) a blood-pressure

measure, 5) a collection of buccal DNA samples for APOE
genotyping, and 6) a 7-minute videotaped segment contain-

ing portions of the cognitive status and neurological examina-

tions. A knowledgeable informant provided the following
information about each participant: 1) a chronological history

of cognitive and functional symptoms, 2) a medical history,

3) current medications, 4) current neuropsychiatric symp-

toms, 5) measures of severity of cognitive and functional im-

pairment, and 6) a family history of memory problems. The

informant was usually a spouse or child (73%), and infor-

mants lived with the participant in just over half of the cases

(54%); there were no differences between African Americans

and whites in either regard. Medical-record releases were also

requested, to obtain relevant neuroimaging and laboratory

results from participants’ physicians.

Clinical diagnoses in ADAMS were assigned by a consen-

sus expert panel of neuropsychologists, neurologists, gerop-

sychiatrists, and internists. Final diagnoses for each

participant were assigned after the diagnostic panel reviewed

all available information from the in-home assessment and

any available medical records or neuroimaging results.

Although IQCODE was completed in association with the

study visit, its score was not presented for clinical consider-

ation. The assessment and diagnostic methods described in

the present study have: 1) been used in numerous large epi-

demiological studies of dementia (the Duke Twins Study,

the Veterans Study of Memory in Aging, and the Cache

County Memory Study) [26–28]; 2) demonstrated agreement

rates for a clinical and pathological diagnosis of AD that are

comparable to those in tertiary-care centers [29]; and 3) found

an acceptable agreement rate for an AD diagnosis, based on

nurse-led assessment and later diagnosis of the same patient

after physician-led assessment [29].

Diagnoses fell within three general categories: normal cog-

nitive function, CIND, and dementia. Although the consensus

panel used clinical judgment to assign final diagnoses, each

diagnosis was anchored by published clinical criteria and

guidelines. A diagnosis of dementia was based on guidelines

from the Diagnostic and Statistical Manual of Mental Disor-
ders, Edition III-R [30], and criteria from the Diagnostic and
Statistical Manual of Mental Disorders, Edition IV [31]. Cur-

rently accepted diagnostic criteria for AD and other types of

dementia were also used [32–35]. The operational definitions

for CIND and its subtypes were developed over a 17-year

period, primarily based on the accumulated clinical experi-

ence of a group of researchers common to ADAMS and three

other epidemiologic studies of dementia [26,27,36]. We

defined CIND as: 1) mild cognitive or functional impairment,

as reported by a participant or informant, that did not meet the

criteria for dementia; or 2) a performance on neuropsycholog-

ical measures that was both below expectations and R1.5 SDs

below the published norms on any test. Individual subcate-

gories of CIND are described elsewhere [37].

2.3. Measures

2.3.1. Consortium to Establish a Registry for Alzheimer’s
Disease total score

Cognitive performance was assessed by a total score of

tests from the Consortium to Establish a Registry for
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Alzheimer’s Disease (CERAD) neuropsychological battery

[38]. The CERAD total score (TS) was found to be highly

accurate in differentiating independent samples of white par-

ticipants with normal cognitive function, MCI, and AD. In

addition, the CERAD TS was found to be highly correlated

with the MMSE (r 5 0.89) and Clinical Dementia Rating

Scale (r 5 0.83) in a sample of individuals with normal cog-

nition and AD [39]. The CERAD battery includes Animal

Naming, the 15-item Boston Naming Test, Constructional

Praxis, and a Word List Memory (learning, delayed recall,

and recognition). The MMSE is typically part of the CERAD

battery, but is not included in the CERAD TS. Although sev-

eral other neuropsychological measures were part of the

ADAMS clinical assessment, the CERAD TS produces a sin-

gle score that offers the utility of a broader and more detailed

assessment of cognitive function than the MMSE, while

avoiding floor effects among a sample including dementia.

2.3.2. IQCODE
The IQCODE was developed to measure cognitive de-

cline from a previous level (typically 10 years earlier), based

on informant report [14,40]. Our study used the 16-item ver-

sion, which was reported to be essentially comparable to the

full version [41]. The version in the present study asked infor-

mants to rate cognitive and functional change over the past

2 years. Cognitive and functional change on IQCODE is

rated on a 5-point scale, ranging from 1 to 5, i.e., Much better,

A bit better, Not much change, A bit worse, and Much worse.

2.4. Statistical methods

Statistical analyses were performed using Stata 9.1 [42].

Univariate statistics were used to inspect means and distribu-

tions of variables. Pearson’s product-moment correlations

were used to examine associations between CERAD TS

and IQCODE. We used t-tests and c2 tests to examine group

differences across variables. We used multinomial logistic re-

gression to examine cognitive diagnosis as a function of CE-

RAD TS and IQCODE score, while covarying for age,

education, and gender. We coded our dependent variable

(diagnosis) as an ordinal outcome (1, normal; 2, CIND; or

3, demented). Although exponentiated coefficients in bino-

mial logistic regression are odds ratios, the exponentiated co-

efficients in multinomial logistic regression are not calculated

as ratios of odds, but rather as ratios of relative probabilities.

Thus the model yields the ratio of the relative probability for

a one-unit increase in x to the relative probability when x is

unchanged. In Stata, models were fitted using the ‘‘mlogit’’

command [43]. Because probabilities are often transformed

to odds, the exponentiated coefficients from multinomial lo-

gistic regression can also be called ‘‘conditional odds ratios.’’

Although the scaling of IQCODE produces a possible

score range of 1 to 5, much of the clinical sensitivity of this

measure lies in the gradation between mean scores of 3

(Not much change) and 4 (A bit worse). To improve the

interpretability of changes in IQCODE scores on the odds

of diagnostic outcomes, we rescaled the original observed
minimum (IQCODE 5 1) and maximum (IQCODE 5 5)

scores to a range of 0 to 100, based on the following formula:

100 ! (IQCODE 2 minimum IQCODE)/(maximum

IQCODE 2 minimum IQCODE). In rescaled form, a unit

of change in the odds ratio corresponded to a change of

0.04 on the original IQCODE scale. All analyses were

weighted, using the complex sampling design of ADAMS.

Because separate analyses for African Americans and whites

were performed according to the CERAD TS (see below),

a subpopulation analysis was used to obtain the correct

standard errors for estimates.

3. Results

As described previously (in ‘‘2.1. Participants’’), 645 of 856

ADAMS respondents were used in the final analyses. Of these

645 respondents, 111 (design-weighted, 6.9%) were African

American. Among African Americans, 32 were diagnosed as

normal (design-weighted, 52.2%), 35 were diagnosed with

CIND (design-weighted, 26.5%), and 35 were diagnosed

with dementia (design-weighted, 21.3%). Among whites,

230 were diagnosed as normal (design-weighted, 68.1%),

142 were diagnosed with CIND (design-weighted, 20.8%),

and 162 were diagnosed with dementia (design-weighted,

11.2%). Design-based Pearson c
2 indicated a significant asso-

ciation between racial group and diagnosis (P 5 0.046). Our

initial inspection of distributions of CERAD TS by race indi-

cated approximately parallel slopes for the cognitive perfor-

mance of African Americans and whites as a function of

clinical diagnosis (Fig. 1). This presented a confound in exam-

ining the association of cognitive performance with diagnosis

among all subjects, so we conducted separate multinomial

logistic models for African Americans and whites.

Table 1 shows the demographic characteristics of the sam-

ple, stratified by race and diagnosis. There were no differ-

ences between African Americans and whites in age or

gender, either overall or across diagnoses. African Americans

did have a lower level of education overall, and across each

diagnostic group. Means and standard errors of the CERAD

TS and IQCODE also appear in Table 1, and indicated that

the mean CERAD TS was lower among African Americans

than whites, both overall and across each diagnostic group.

There were no significant differences in mean IQCODE score

between whites and African Americans for diagnoses of nor-

mal function and dementia. However, the mean IQCODE

score was significantly higher (i.e., indicating more impair-

ment) for whites than African Americans among individuals

with a diagnosis of CIND (P 5 0.02). The zero-order corre-

lation between CERAD TS and IQCODE was significant

among both African Americans (r 5 20.46, P 5 0.002)

and whites (r 5 20.37, P , 0.001) with a diagnosis of

dementia, but there were no significant correlations between

these measures for individuals diagnosed as normal and

CIND. Fig. 1 shows the slopes of the CERAD TS stratified

by race and diagnosis, and Fig. 2 shows the slopes of

IQCODE stratified by race and diagnosis.
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Table 2 shows the association of CERAD TS with the

odds of CIND and dementia among African American and

white participants, covarying for age, gender, and education.

The CERAD TS was the only significant predictor in models

with African Americans, indicating that a higher CERAD TS

was associated with lower odds of clinically diagnosed

dementia and CIND. Among whites, a higher CERAD TS

was also associated with lower odds of clinically diagnosed

dementia and CIND. A higher level of education was associ-

ated with higher odds of dementia among whites when

accounting for CERAD TS and other demographic factors,

but it was not associated with a diagnosis of CIND. Because

we found a significant association between education and

CERAD TS in preliminary analyses, we repeated the regres-

sion models shown in Table 2 in a sensitivity analysis where

only age, sex, and CERAD TS were included as predictors.

The results did not change appreciably.

Table 3 shows the association of IQCODE with the odds

of CIND and dementia among African American and white

participants, covarying for age, gender, and education.

None of the variables were significantly associated with

a probability of CIND among African Americans, including

IQCODE. However, IQCODE was the only variable associ-

ated with dementia, and a higher IQCODE score was associ-

ated with increased odds of dementia. The results for whites

indicated that a higher IQCODE score was associated with

increased odds of both CIND and dementia. In addition,

higher levels of education were associated with lower odds

of both CIND and dementia among white participants, but

there was no association with education among African

Americans.

4. Discussion

The present study examined associations of cognitive per-

formance and informant reports of cognitive decline with the

probabilities of CIND and dementia among African Ameri-

cans and whites. We found that a better cognitive perfor-

mance, as assessed by CERAD TS, was associated with

lower odds of CIND and dementia among both African

American and white participants, with similar odds ratios be-

tween groups for each of these diagnoses. We also found that

informant reports of greater cognitive decline on IQCODE
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Fig. 1. Weighted means of CERAD TS by diagnosis and race.
were associated with higher prevalent dementia odds among

both African Americans and whites. For a diagnosis of

CIND, however, greater informant reports of cognitive

decline were associated with increased odds of this condition

among whites, but not African Americans. These results sug-

gest that informant reports of cognitive decline, as assessed

by IQCODE, may differ between African Americans and

whites for the detection of the milder cognitive and functional

impairments of CIND. These results were independent of the

covaried effects of age, education, and gender.

The mean differences in CERAD TS between African

Americans and whites are consistent with previous studies

finding that African Americans generally have lower scores

on neuropsychological measures used in the assessment of

cognitive impairment and dementia [12], including some

tests within the CERAD battery [10]. In many cases, the

evidence demonstrates that racial differences in cognitive

performance are strongly associated with educational attain-

ment, literacy, and quality of education. However, it may also

be the case that educational variables are a proxy for accultur-

ation and broader sociocultural factors [7]. Although racial

and ethnic differences in neuropsychological test perfor-

mances may raise concerns about diagnostic disparities, the

slopes of mean CERAD TS scores were similar in each diag-

nostic category between African Americans and whites.

Moreover, we found that the relative risks of CIND and

dementia associated with CERAD TS performance were

comparable among blacks and whites, when controlling for

the effects of education, age, and gender.

With respect to our finding that IQCODE was associated

with a diagnosis of CIND among whites but not African

Americans, our results suggest that: 1) African American

informants may be less inclined to report mild cognitive

changes, 2) whites may be more inclined to report mild cog-

nitive changes, or 3) both conditions may exist. Although

there is limited research on how African American and white

informants differ in perceiving cognitive changes as a func-

tion of magnitude or diagnosis, one study did find that Afri-

can American caregivers overrated the care recipient’s

cognitive function, whereas white caregivers underrated cog-

nitive ability [13]. Although most participants in the present

study were independent and community-dwelling, it may be

possible to compare our findings with those in the dementia

caregiver literature, where the majority of studies found

that African American caregivers reported less depression

[44,45], more positive appraisal [46], less stress over behav-

ioral disturbances [44,47,48], and a lower caregiver burden

[49] than did white dementia caregivers. Along with the pres-

ent findings using IQCODE, this research suggests that cul-

tural attitudes toward cognitive impairment and caregiving

among African Americans and whites may produce different

informant reports of cognitive decline. Previous studies of

IQCODE in multiple countries suggested limited cultural dif-

ferences in IQCODE, but those studies typically evaluated

dementia within relatively homogenous cultural groups in

their respective samples. We are not aware of a similar
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Table 1

Participant characteristics, cognitive performance, and informant reports of cognitive decline according to race and diagnosis (n 5 645)

Overall,

n (%)

Normal (n 5 262),

n (%)

CIND (n 5 177),

n (%)

Dementia

(n 5 206)

Normal vs.

CIND, P value

Normal vs.

dementia, P value

Women (%)

Black 64 (54.2) 18 (53.0) 17 (56.2) 29 (54.5) 0.9 0.9

White 306 (60.0) 120 (59.8) 70 (54.3) 116 (72.0) 0.4 0.7

Prob (H0) (P 5 0.4) (P 5 0.5) (P 50.9) (P 5 0.2)

Mean (SE) Mean (SE) Mean (SE) Mean (SE) P value P value

Age (years)

Black 80 78 (1.1) 80 (0.98) 83 (1.5) 0.1 0.05

White 79 77 (0.34) 81 (0.59) 84 (0.72) ,0.001 ,0.001

Prob (H0) (P 5 0.3) (P 5 0.6) (P 5 0.6) (P 5 0.7)

Educ (years)

Black 8.6 (0.71) 10.0 (0.73) 7.6 (1.3) 6.5 (1.0) 0.07 0.02

White 12.2 (0.15) 12.7 (0.19) 11.4 (0.25) 10.9 (0.28) ,0.001 ,0.001

Prob (H0) (P , 0.001) (P 5 0.003) (P 5 0.01) (P , 0.001)

CERAD TS

Black 55.4 (2.9) 67.1 (1.9) 52.5 (3.2) 30.6 (2.5) 0.002 ,0.001

White 68.1 (0.74) 75.4 (0.65) 62.0 (0.84) 35.2 (1.3) ,0.001 ,0.001

Prob (H0) (P 5 0.001) (P , 0.001) (P 5 0.01) (P 5 0.1)

IQCODE

Black 3.11 (0.06) 2.9 (0.07) 3.0 (0.08) 3.8 (0.09) 0.4 ,0.001

White 3.13 (0.03) 3.0 (0.03) 3.2 (0.04) 3.9 (0.09) ,0.001 ,0.001

Prob (H0) (P 5 0.8) (P 5 0.3) (P 5 0.02) (P 5 0.3)

Abbreviations: CERAD TS, Consortium to Establish a Registry for Alzheimer’s Disease neuropsychological battery, total score; IQCODE, Informant

Questionnaire on Cognitive Decline in the Elderly; CIND, cognitive impairment, not demented; Educ, education level; Prob (H0), null hypothesis that group

differences are not significant.
comparison of two cultural groups based on IQCODE for

both cognitive impairment and dementia within the same

sample, as was the case in the present study. More research

is needed on IQCODE and other informant reports of cogni-

tive decline in samples that allow for comparison of multiple

cultural groups and different levels of cognitive decline. This

issue is also relevant in other countries where differences in

education, acculturation, and other factors may influence per-

spectives on cognitive change in the elderly.

We believe the current results have implications for the

detection of CIND and dementia in clinical contexts, and

for cognitive screening in population-based research. Al-

though some normative values specific to African Americans

exist for the CERAD battery [10,11], they do not exist for the

CERAD TS, and there is a general lack of screening instru-
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Fig. 2. Weighted means of IQCODE by diagnosis and race.
ments for dementia and cognitive impairment from which

appropriate cutoffs could be established with respect to

age, education, and ethnicity. Informant reports such as

IQCODE can potentially improve the community-based

screening of cognitive impairment, because they are time-

efficient and useful when cognitive testing is not feasible,

and positive screening may be used to identify the need

for additional neuropsychological evaluation. Similarly,

although our results suggest that IQCODE may be useful in

screening for dementia among both African Americans and

whites, an independent sample is needed to establish appro-

priate values for sensitivity and specificity in each cultural

group. In the case of cognitive impairment in the absence

of dementia, our results suggest that IQCODE may be useful

in identifying cognitive changes consistent with CIND

among whites, but more research is needed to understand

the factors that influence scores among African Americans.

This study contains some potential limitations. For

instance, the agreement between CERAD TS and clinical di-

agnoses may not be entirely unexpected, because these data

were among the information that was considered in assigning

clinical diagnoses in ADAMS. The IQCODE, on the other

hand, was completed at the time of the study visit, but was

not used in the diagnostic process. With respect to CERAD

TS, we emphasize that: 1) the CERAD battery was presented

as separate test components at the time of diagnosis, with no

reference to the CERAD TS, which was calculated solely for

the purposes of the present study; and 2) the CERAD battery

was one element of a more extensive neuropsychological

examination that included additional assessments of
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memory, attention, language, and executive function. In

addition, the neuropsychological examination was one aspect

of a comprehensive clinical assessment that included a clini-

cal and medical history, other informant reports of cognition

and functional performance, applicable medical records, and

a brief neurologic examination. The totality of this informa-

tion was used by a consensus panel of psychologists and phy-

sicians, who judged these data with respect to formal

diagnostic criteria and from the perspective of their own spe-

cializations and clinical experience. Thus, although compo-

nents of the CERAD TS performance were known in some

form at the time of diagnosis, it is unlikely that the CERAD

TS was overly influential in the diagnostic process.

We also note a correlation among some of the predictor

variables, which may have accounted for unexpected trends

of increased odds of cognitive impairment in association

with higher level of education in models with the CERAD

TS. This finding is not consistent with our univariate results,

and is likely attributable to the influence of educational level

on CERAD TS. Correlations between educational level and

neuropsychological tests are difficult to avoid, which high-

lights a need for neurocognitive tests that are sensitive to cog-

nitive impairment, while decreasing the influence of

education on test outcomes.

An important issue remains in terms of the generalization

of our results. The sample size available to examine the risk

of cognitive impairment among African Americans was

small for models with three diagnostic groups and three cova-

riates. It is possible that with a larger sample size, we might

have detected a significant association of IQCODE with pre-

dicting CIND among African Americans. With a larger sample

size, we may also have been able to explore the trend of

a decreased likelihood of CIND among white women in

models with IQCODE, which may reflect an interesting inter-

action of both race and sex in informant reports of cognitive

function. We also lacked the sample size to evaluate subtypes

of CIND and dementia, which are heterogeneous in terms of

clinical course and presentation, and which may have had

different individual associations with CERAD TS and

IQCODE. Only a few population-based studies in the

research literature had a large enough sample size to examine

subtypes of CIND and dementia diagnoses among African

Americans relative to whites or other racial and ethnic groups

in the United States, and many of these studies were region-

ally and culturally specific. This highlights the need for pop-

ulation-based studies of cognitive impairment and dementia

with sufficient samples sizes of nonwhite populations, but

the greatest utility would arise from a study on a nationally

representative scale, using a single methodology of assess-

ment and diagnosis. Such a study might not only promote

an understanding of the questions raised by the present study,

but might also examine the contributions of multiple

Table 3

Multinomial logistic regression of CIND and dementia on IQCODE, with

covariates, and stratified by race

COR SE t P value 95% CI

African American

N vs. CIND

Age 1.052 0.076 0.70 0.490 0.905-1.222

Sex 1.388 1.463 0.31 0.759 0.155-12.433

Education 0.813 0.086 21.96 0.064 0.653-1.013

IQCODE 1.027 0.026 1.05 0.306 0.974-1.08

N vs. D

Age 1.138 0.102 1.43 0.166 0.944-1.372

Sex 1.474 0.818 0.70 0.493 0.464-4.676

Education 0.805 0.108 21.62 0.120 0.609-1.063

IQCODE 1.152 0.061 2.67 0.014 1.031-1.286

White

N vs. CIND

Age 1.120 0.033 3.82 0.001 1.054-1.190

Sex 0.621 0.157 21.88 0.071 0.369-1.045

Education 0.882 0.037 22.97 0.006 0.809-0.962

IQCODE 1.077 0.019 4.32 0.001 1.039-1.116

N vs. D

Age 1.148 0.055 2.89 0.008 1.041-1.266

Sex 1.032 0.430 0.08 0.941 0.438-2.430

Education 0.811 0.049 23.49 0.002 0.717-0.917

IQCODE 1.162 0.023 7.52 0.000 1.115-1.211

Abbreviations: IQCODE, Informant Questionnaire of Cognitive Status in

the Elderly; N, normal base value for models; CIND, cognitive impairment,

not demented; D, dementia; COR, conditional odds ratio; SE, standard error;

95% CI, 95% confidence interval.

Age was modeled in years, education was modeled as years obtained, and

sex was modeled as female 5 1.

Table 2

Multinomial logistic regression of CIND and dementia on CERAD TS, with

covariates, and stratified by race

COR SE t P value 95% CI

African American

N vs. CIND

Age 1.072 0.072 1.04 0.311 0.933-1.231

Sex 1.311 1.239 0.29 0.777 0.184-9.358

Education 1.073 0.177 0.43 0.672 0.762-1.512

CERAD TS 0.832 0.042 23.65 0.002 0.750-0.924

N vs. D

Age 0.978 0.115 20.19 0.854 0.766-1.249

Sex 1.213 1.440 0.16 0.872 0.103-14.323

Education 1.411 0.322 1.51 0.146 0.878-2.267

CERAD TS 0.657 0.064 24.34 0.000 0.537-0.804

White

N vs. CIND

Age 1.059 0.033 1.85 0.075 0.994-1.130

Sex 1.129 0.330 0.41 0.682 0.618-2.060

Education 1.085 0.065 1.37 0.183 0.960-1.226

CERAD TS 0.834 0.020 27.64 0.000 0.795-0.876

N vs. D

Age 1.056 0.052 1.11 0.275 0.955-1.169

Sex 1.234 0.558 0.47 0.645 0.488-3.124

Education 1.195 0.092 2.33 0.028 1.021-1.399

CERAD TS 0.681 0.024 210.98 0.000 0.634-0.732

Abbreviations: CERAD TS, Consortium to Establish a Registry for Alz-

heimer’s Disease neuropsychological battery, total score; N, normal base

value for models; CIND, cognitive impairment, not demented; D, dementia;

COR, conditional odds ratio; SE, standard error; 95% CI, 95% confidence

interval.

Age was modeled in years, education was modeled as years obtained, and

sex was modeled as female 5 1.
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demographic, cultural, and medical influences that are impor-

tant in understanding racial and ethnic disparities in out-

comes of cognitive impairment and dementia. A better

understanding of racial and ethnic disparities in cognitive im-

pairment, dementia, and other age-related medical conditions

will be needed to effectively meet the needs of the aging,

diverse United States population.

The present study found that CERAD TS identified de-

mentia and CIND in both whites and African Americans,

but that IQCODE provided divergent results between whites

and African Americans when cognitive impairment was be-

low the threshold of dementia. Additional research is needed

to understand how cultural perceptions may influence the

perception of cognitive function when the presentation is

emergent or heterogeneous in nature.
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