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Abstract

Background: Determination of secular trends in cognitive aging is important for prioritization of 

resources, services, and research in aging populations. Prior studies have identified declining 

dementia incidence associated with changes in cardiovascular risk factors and increased 

educational attainment. However, few studies have examined these factors in multi-ethnic cohorts.

Objective: To identify secular trends in the incidence rate of dementia in an elderly population.

Methods: Participants in this study were drawn from the Washington Heights-Inwood Columbia 

Aging Project, a multiethnic cohort study of northern Manhattan residents aged 65 years and older. 

Cox proportional hazards models were used to examine differences in the incidence of dementia in 

cohorts recruited in 1992 and 1999, with age at dementia or age at last follow-up visit as the 

“time-to-event” variable.

Results: Overall, there was a 41% reduction in the hazard ratio for dementia among participants 

in the 1999 cohort compared with those in the 1992 cohort, adjusting for age, sex, race, and 

baseline memory complaints (HR = 0.59). The reduction in incidence was greatest among non-

Hispanic Whites and African-Americans and lowest among Hispanic participants (HRs = 0.60, 

0.52 and 0.64, respectively), and was associated with increases in level of educational attainment, 

especially among African-Americans. Reduction in incidence of dementia was also greater among 

persons 75 years or older than among younger participants (HR = 0.52 versus HR = 0.69).
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Conclusions: Our results support previous findings that secular trends in dementia incidence are 

changing, including in aging minority populations.
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INTRODUCTION

Secular trends in cognitive aging have important implications in prioritization of resources, 

services, and research in aging populations. Multiple studies have explored changes in the 

prevalence and incidence of dementia and cognitive impairment utilizing separately 

constructed aging cohorts repeated over time within the same geographic area. Studies 

drawn from Europe [1–8], Asia [9–11], Africa [12], and North America [12–25] have 

generated conflicting findings with respect to dementia prevalence, but have shown 

generally stable or lower dementia incidence rates. Overall, these studies have suggested a 

static dementia burden, with declining dementia incidence offset by increasing disease 

duration, leaving stable or even greater prevalence over time [26]. When found, the reasons 

for declining prevalence or incidence rates in some of the studies are not well understood but 

are thought to be related to secular changes associated with better control of cardiovascular 

risk factors and higher attained educational levels in successive aging cohorts [3, 5, 15, 16, 

20, 23, 24].

Clarifying the factors associated with a decline in the incidence rate of dementia is important 

given the opportunity to identify potentially modifiable medical and social factors 

influencing disease expression [21]. A recent study of 5-year incidence rates in the 

Framingham Cohort showed declining incidence of dementia over four epochs of study from 

1975 to the present in those with at least a high school education [24]. In the Health and 

Retirement Study, dementia prevalence declined in 2012 compared with 2000 and coincided 

with increased levels of education; notably, these changes occurred despite an increased 

burden of diabetes, heart disease, and hypertension in the 2012 survey [23].

Given race-ethnic health disparities in US populations, clarifying factors associated with 

change in dementia incidence rates may have even greater relevance given the anticipated 

relative population growth in African-American and Hispanic US populations between 2014 

and 2060 [27]. Multi-ethnic epidemiologic studies of US elderly have consistently shown 

higher prevalence and incidence rates of dementia in African-Americans and Hispanics 

compared with non-Hispanic Whites [14, 28–31]. The reasons for these epidemiological 

findings are unclear, but have been proposed to relate to the disproportionately high 

frequency of vascular risk factors among minority populations [32, 33], including diabetes 

mellitus, hypertension, cardiovascular disease [33], and cerebrovascular disease [33, 34]. 

Several of these potentially modifiable vascular risk factors including diabetes [30, 35–37], 

hyperlipidemia [38], hypertension [39], and smoking [35, 40, 41], have been associated with 

increased risk of dementia, including Alzheimer’s disease and vascular dementia.

Although several American studies have explored changes in the prevalence of dementia or 

impaired cognitive test performance, few have explored the changes in incidence rates in a 
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multiethnic United States cohort, including non-Hispanic Whites, non-Hispanic Blacks, and 

Hispanics. In this study, we examined changes in the incidence rates of dementia in multi-

ethnic cohorts of elderly from the Washington Heights-Inwood Columbia Aging Project 

(WHICHAP) study, enrolled in two time periods.

METHODS

Study population

Participants in the Washington Heights-Inwood Columbia Aging Project (WHICAP) are a 

representative sample of Medicare recipients, 65 years and older, living in northern 

Manhattan between 145th Street as its Southern boundary and the Hudson, East, and Harlem 

Rivers as the Western, Eastern, and Northern boundaries. The sampling strategies and 

recruitment outcomes of this cohort study have been described in detail elsewhere [30]. The 

population from which participants were drawn comprises individuals from three broadly 

defined ethnic categories (i.e., Hispanic, African American, and non-Hispanic White). 

Ethnic group was determined by self-report using the format of the 1990 US Census [42]. 

All individuals were first asked to report their race (i.e., American Indian/Alaska Native, 

Asian, Native Hawaiian, or other Pacific Islander, Black or African American, or White). 

Then in a second question, they were asked whether or not they were Hispanic.

This study combined longitudinal data from two recruitment efforts in this community, one 

beginning in 1992 and the other in 1999. Re-evaluations occurred during follow-up waves 

that were spaced approximately 18 to 30 months apart. Names and addresses of participants 

were provided for each cohort by Center for Medicare and Medicaid Services [30, 43]. 

Overall, demographic characteristics of those recruited in 1992 and 1999 are similar to 

aggregate data from the US Census data of older adults living in northern Manhattan with 

respect to age, years of education, race/ethnicity, and sex. Recruitment in 1992 was focused 

on enrolling a cohort that was representative of northern Manhattan for prevalence and 

incidence studies. A total of 4,865 individuals were sent letters in the recruitment of this 

cohort in 1992. Of these, attempts at follow-up by telephone or in-person visit indicated that 

470 (9.7%) had died, 896 (18.4%) no longer lived in the region, 50 (1.0%) were ineligible, 

and 1,324 (27.2%) did not wish to participate. The total number recruited in 1992 was 2,125 

(43.7%). Recruitment in 1999 was focused on forming a cohort of ethnically and 

educationally diverse, non-demented elders. Recruitment letters were sent to a total of 7,120 

persons living in households with a known phone number. Of these, 265 (3.7%) were found 

to have died, 1,541 (21.6%) no longer lived in the region, 662 (9.3%) were ineligible, and 

2,810 (39.5%) refused to participate. The total number of individuals with known phone 

numbers recruited was 1,842. The overall recruitment rate for eligible individuals living in 

the study area was therefore 39.6%. An additional 341 individuals without phone numbers 

were recruited by paying in-person visits (in many cases multiple visits) to the person at 

his/her address. The total number recruited therefore was 2,183. The 1992 and 1999 cohorts 

differed on demographic factors such as ethnicity and education, consistent with changes in 

the demographic composition of our catchment area. Despite our attempts to exclude 

dementia at the time of enrollment specifically in the cohort recruited in 1999, 10.2% of the 

participants were ultimately diagnosed with dementia at baseline. For these analyses, we 
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excluded participants with prevalent dementia (i.e., individuals diagnosed as demented at the 

baseline evaluation) as well as those with insufficient data to determine dementia status, and 

those with ethnicities other than non-Hispanic White, African-American, or Hispanic.

We compared baseline cognitive factor scores on language, memory, visual spatial measures, 

adjusting for age, sex, ethnicity, and education, for the members of the 1992 and 1999 

cohorts studied in this analysis. Mean cognitive function in the 1999 cohort did not differ on 

measures of memory or visual spatial performance, but was significantly better on measures 

of language than mean cognitive function in the 1992 cohort. We also compared the 1992 

and 1999 cohorts in the likelihood of being in the lowest quartile of cognitive performance 

on cognitive factor scores, adjusting for covariates as above. The two cohorts did not differ 

in the likelihood of being in the lowest quartile of the cognitive factors versus being in the 

other three quartiles. In addition, we have adjusted for baseline memory complaints in the 

analysis to take any remaining recruitment differences into account.

We also compared the 1992 and 1999 cohorts in the likelihood of being in the lowest 

quartile of cognitive performance on cognitive factor scores, adjusting for covariates as 

above. The two cohorts did not differ in the likelihood of being in the lowest quartile of the 

cognitive factors versus being in the other three quartiles. Figure 1A and 1B show that rates 

of those who were evaluated, refused, unable to locate, moved, and died were comparable 

across the two cohorts in successive follow-up waves.

We compared differences in the incidence rates for dementia in the cohort enrolled between 

1992 and 1994 (1992 cohort) and the cohort enrolled between 1999 and 2001 (1999 cohort). 

Members of the 1992 cohort were born between 1905 and 1928 while members of the 1999 

cohort were born between 1914 and 1934. In order to ensure comparable age and duration of 

follow-up for the two cohorts, we selected people who were between 65 and 86 years of age 

at baseline, had 16 years of follow-up or less and who were 95 years or younger at their final 

visit: this included 1129 participants from the 1992 cohort and 1728 participants from the 

1999 cohort. Follow-up time was calculated as time in years between the first and last visit. 

Figure 2 shows how the two cohorts were selected. We analyzed secular changes in the 

incidence of dementia both for the total group and within each race/ethnicity group. 

Participants selected for the current study (n = 2,857) had an average age of 75.0 years (SD 

= 5.0) and an average of 9.9 years of school (SD = 4.8). They were significantly younger and 

better educated than those excluded because of missing data or lack of follow-up, whose 

average age was 76.6 years (SD = 6.8) and who had an average of 9.2 years of school (SD = 

4.4). Those selected for the current study did not differ from those excluded with respect to 

racial composition, but there was a higher percentage of women (66.1%) in the final sample 

than among those who were excluded (64.9%). Using a summary measure of medical 

burden, we found that those who were excluded did not have more medical illnesses than 

those in the final sample. Recruitment, informed consent and study procedures were 

approved by the Institutional Review Boards of Columbia University Medical Center and 

Columbia University Health Sciences and the New York State Psychiatric Institute.
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Clinical evaluation

At each assessment, each participant underwent an in-person interview of general health and 

functional ability followed by a semi-structured standardized assessment, including medical 

history, physical and neurological examination, and a neuropsychological battery that 

included measures of memory, orientation, language, abstract reasoning, and visuospatial 

ability [44]. The neuropsychological test battery and its validity in the diagnosis of dementia 

has been described in detail in a previous publication [44].

Memory complaints were assessed using methods as previously described [45]. In brief, 

participants were asked whether they had memory difficulties in general, as well as 

difficulties in specific areas such as memory for names, lists, and coming up with words.

All participants received structured neurologic, medical, and functional assessments. The 

diagnosis of dementia was based on standard research criteria [46] and was established using 

all available information gathered from the initial and follow-up assessments and medical 

records at a consensus conference of physicians, neurologists, neuropsychologists, and 

psychiatrists. Onset of dementia was classified as occurring at the first visit at which the 

participant met criteria for dementia. Measures and methods for determining medical and 

neurological history, examination, neuropsychological testing, and cognitive status 

diagnosis, did not change over the course of the study.

Vascular disease history and antecedent risk factors

History of diabetes, hypertension, heart disease, and stroke was ascertained by self-report 

[36]. History of heart disease included arrhythmias (e.g., atrial fibrillation), coronary artery 

disease, and congestive heart failure. Stroke was defined according to the WHO criteria [47], 

based on self-report, supplemented by a neurological examination. Current smoking was 

ascertained by self-report. Information on vascular disease history and current smoking was 

collected at baseline and at each follow-up. Participants were classified as positive for a 

history of vascular disease or as a smoker if the condition was reported at any visit.

Statistical analysis

Distribution and differences between cohorts in demographic data and vascular disease 

history variables (i.e., hypertension, diabetes, heart disease, stroke) and other covariates 

were determined with Chi-squared analysis and general linear models. We used Cox-

proportional hazards regression models to examine differences in the incidence rates for 

dementia between the 1992 and 1999 cohorts, with age at dementia or age at last follow-up 

visit among those remaining non-demented as the “time-to-event” variable. Cohort was the 

principal predictor of interest, using the 1992 cohort as the reference group. Covariates were 

examined in three models: Model 1 included age, sex, and race/ethnicity and baseline 

memory complaints. Model 2 included Model 1 variables plus diabetes, heart disease, 

stroke, hypertension, and smoking history; Model 3 included Model 2 variables plus 

education. Risk factors were considered as confounders (e.g., education), or mediators (e.g., 

vascular risk factors) of dementia. All models were repeated within strata defined by race/

ethnicity. Using Cox analyses, we dichotomized age as below and above 75 years at 

baseline, to allow for sufficient numbers among those in the oldest age group and thus at 
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highest risk for dementia. Incidence rates per 1,000 person years were calculated by birth 

cohort and by race/ethnicity within each cohort. All analyses were performed using SPSS v. 

21.

RESULTS

Cohorts

As shown in Table 1, compared with the 1992 cohort, participants in the 1999 cohort were 

slightly younger at baseline, with slightly longer follow-up. The 1999 cohort also had higher 

educational attainment, a slightly lower unadjusted number of memory complaints at 

baseline and a lower unadjusted rate of incident dementia cases. The distribution of 

cardiovascular risk factors also differed between cohorts. Compared with the 1992 cohort, 

the 1999 cohort had a higher proportion of participants with hypertension, heart disease and 

higher average body mass index (BMI) but a lower rate of smoking. The cohorts did not 

differ by sex, the proportion with diabetes (27.0% versus 24.5%) or stroke (17.0% versus 

19.2%) (Table 1).

Table 1 also shows the distribution of these factors by race/ethnicity group. In both the 1992 

and 1999 cohorts, Hispanics had the highest proportion of participants who developed 

dementia, followed by African-Americans and then non-Hispanic Whites (Table 1). The 

proportion of participants developing dementia was lower in the 1999 cohort compared with 

the 1992 cohort among African-Americans and Hispanics, but the difference was not 

statistically significant for non-Hispanic Whites. Among non-Hispanic Whites the 

proportion of those with hypertension and heart disease were significantly higher in the 1999 

cohort compared with the 1992 cohort. Among African Americans, those in the 1999 cohort 

were younger at baseline, had fewer memory complaints, had a higher proportion with 

hypertension and heart disease, had higher average BMI, and had a lower proportion of 

smoking than those in the 1992 cohort. Among Hispanics, those in the 1999 cohort were 

younger at baseline, had fewer memory complaints, a higher proportion of hypertension, 

higher average BMI and a lower frequency of smoking than those in the 1992 cohort. 

Among all race/ethnicity groups, the proportion of those with diabetes and stroke did not 

differ by cohort.

Incidence

The incidence rates of dementia were 44.9/1,000 persons years (95% CI: 39.1–50.7) in the 

1992 cohort and 21.1/1,000 person years (95% CI: 18.1–24.0) in the 1999 cohort, a decline 

of 53%. Incidence rates of dementia in the 1999 cohort compared with the 1992 cohort 

declined 48.1% among non-Hispanic Whites, 56.2% among African-Americans, and 42% 

among Hispanics (Table 2).

Cox-proportional hazards regression models were used to explore the contribution of 

sociodemographic and antecedent vascular risk factors and education to changes in dementia 

incidence between the 1992 and 1999 cohorts (Table 2). Among all participants, the hazard 

rate for incident dementia was 41% lower in the 1999 cohort than in the 1992 cohort, 

adjusting for age, sex, and race/ethnicity and baseline memory complaints (Table 2). 
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Inclusion of vascular risk factors and education in Models 2 and 3 attenuated the difference 

in hazard rate of dementia found for the 1999 cohort compared with the 1992 cohort in the 

total group (Table 2). Race-ethnicity-specific Cox models indicated that compared with the 

1992 cohorts, all race/ethnicity groups in the 1999 cohort showed a reduced hazard ratio of 

dementia, although this difference did not reach statistical significance among non-Hispanic 

Whites (Table 2). The largest reduction in dementia incidence was found among African-

Americans. Inclusion of vascular risk factors and education in the models attenuated the 

hazard ratio for dementia for non-Hispanic Whites and for African-Americans, but not for 

Hispanics (Table 2). In additional models, we further stratified by baseline age (65–74, ≥ 75) 

(Table 3). Among those younger than 75 years at baseline, there was a significant reduction 

in the hazard ratio for dementia incidence for participants in the 1999 cohort compared with 

the 1992 cohort, which was attenuated when cardiovascular risk factors and education were 

added to the models (Table 3). This pattern was also observed among all race/ethnicity 

groups, although the small sample sizes reduced power to detect a significant change (Table 

3). Among those older than 75 years at baseline, there was a significant reduction in the 

hazard ratio for dementia among participants of the 1999 cohort compared with the 1992 

cohort which was attenuated but remained significant with inclusion of vascular risk factors 

and educational attainment (Table 3). When these models were repeated within strata 

defined by race/ethnicity, inclusion of vascular risk factors and educational attainment 

attenuated the reduction in the hazard ratio for non-Hispanic Whites and African-Americans, 

which were no longer significant, but not for Hispanics, which remained significant (Table 

3).

DISCUSSION

In this multi-ethnic cohort of elders residing in Northern Manhattan, we found a reduction in 

incidence rate of dementia in the 1999 cohort compared with the 1992 cohort and these 

findings were consistent across ethnic groups. The greatest reduction in incidence of 

dementia was among those over 75 years of age, particularly among non-Hispanic Whites 

and African-Americans. Both non-Hispanic Whites and African-Americans showed 

significant increases in educational attainment over the cohort periods, while educational 

attainment for Hispanics did not improve substantially between cohorts. After adjusting for 

education, the relative rate estimate was attenuated for non-Hispanic Whites and African-

Americans, but not for Hispanics, suggesting that changes in educational achievement may 

explain more of the reduction in dementia incidence in African-Americans and non-Hispanic 

Whites than in Hispanics. Furthermore, inclusion of vascular risk factors attenuated the 

hazard ratio estimates for non-Hispanic whites but not for African-Americans or for 

Hispanics. Taken together, these findings raise the possibility that the declining incidence 

rate of dementia in this population reflects reduction or better treatment of antecedent 

vascular risk factors and increased educational attainment in the more recent cohort.

Our findings are consistent with recent European and American studies suggesting declining 

dementia prevalence and incidence rates [2, 3, 5, 15, 23]. Although those studies attributed 

declines in dementia to improvements in managing cardiovascular disease, reduced 

prevalence of vascular risk factors, and increased educational level, in this study, the 

frequency of heart disease increased among non-Hispanic whites and African-Americans, 
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and hypertension increased in all race and ethnicity groups. Educational attainment also 

increased significantly among non-Hispanic Whites and African-Americans, who also 

showed larger reductions in incidence rates than did Hispanics, among whom educational 

level did not change substantially over time. Our findings are also consistent with a recent 

report on secular trends in incidence of dementia from the Framingham Cohort, where a 

44% decline in dementia incidence was found among those 60 years and older in the current 

epoch compared with those 60 and older during the late 1970s and early 1980s [24]. In 

contrast, no changes in incidence rates were identified in a biracial study of non-Hispanic 

Whites and African Americans in Chicago [18], although that study did not examine 

changes in incidence rates by ethnic group. At least four US nationwide studies of aging 

have identified a lower prevalence of cognitive impairment among cohorts assessed more 

recently [15, 16, 20, 23], with a suggestion of a greater effect among ethnic minority 

populations [20]. The Health and Retirement Study [20, 23] examined changes in the 

prevalence of cognitive impairment from 1993 to 2004 among elders 70 years and older and 

found that the annual percentage decline in cognitive impairment was greater among 

African-Americans and Hispanic elders than among non-Hispanic Whites and attributed the 

greater decline among minority groups in part to improvement in education level [20].

Potentially relevant period effects in this study are changes in cardiovascular disease 

diagnosis and treatment as they occurred in the community. Within the study itself, the 

measures for all vascular risk factors were unchanged across the time of the study (e.g., 

summative criteria for hypertension which includes patient self-report and medication). 

Changes in the prevalence of hypertension or other vascular risk factors over a life course 

may reflect increased awareness, diagnosis and treatment of the conditions. However, by the 

time these persons enrolled in the study in late life, the proportion of those receiving 

treatment for cardiovascular risk factors, including diabetes and hypertension, were 

comparable between the two cohorts. It is still possible that differences in diagnosis and 

treatment of these conditions earlier in adulthood may have contributed to decline in 

dementia incidence in the 1999 cohort. Importantly, the more recent birth cohort would have 

been exposed to an era with greater focus on stroke and cardiovascular risk factor reduction, 

with potential for more treatments being available and prescribed, including both 

pharmacological and non-pharmacological strategies.

This study has a number of strengths. First, the structure of the WHICAP cohort 

examination has been consistent over time and across cohorts with regard to medical and 

neuropsychological assessment. We attempted also to eliminate potential bias associated 

with age at entry and to allow for comparable periods of follow-up between the two cohorts. 

This study also has a number of limitations warranting discussion. We identified trends of 

declining incidence rates within age stratified race-ethnic groups, but the sample size was 

not sufficiently powered to identify significant differences in many subgroup analyses. A 

number of residual confounders, such as level of physical activity or social support, may 

explain these relationships but the inclusion of the sociodemographic variables in our 

models may capture some of these risk factors indirectly, although the weighting of these 

confounders may be incorrect as a result. The inclusion criteria for the 1992 and 1999 

cohorts were somewhat different. Recruitment in 1992 was focused on enrolling a cohort 

that was representative of northern Manhattan for prevalence and incidence studies, while 

Noble et al. Page 8

J Alzheimers Dis. Author manuscript; available in PMC 2018 August 09.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



recruitment in 1999 was focused on forming a cohort of ethnically and educationally 

diverse, non-demented elders, although 10.2% of the participants were ultimately diagnosed 

with dementia at baseline. In addition, refusal rates were higher for the 1999 cohort than for 

the 1992 cohort (39.5% versus 27.2%) and might include people refusing because of 

memory concerns or at increased risk. While we cannot know the outcomes of those who 

refused participation, we took several steps to minimize the possibility that selection bias 

among those included in the analysis influenced the findings. While we excluded 

participants from the analyses who were diagnosed with dementia at baseline as well as 

those with insufficient data to determine dementia status, it is possible that differences in 

refusal associated with prevalent dementia may have contributed to a lower risk of dementia 

in the 1999 cohort compared with the 1992 cohort. To evaluate this possibility, we (1) 

compared baseline cognitive performance for the 1992 and 1999 cohorts and found that 

mean cognitive function in the 1999 cohort did not differ on measures of memory or visual 

spatial performance, but was significantly better on measures of language than mean 

cognitive function in the 1992 cohort; (2) we found that that the two cohorts did not differ in 

the likelihood of being in the lowest quartile of the cognitive factors versus being in the 

other three quartiles; and (3) and we adjusted for baseline memory complaints in all analytic 

models.

Overall, our results add to the evidence that secular trends are changing, including in aging 

minority populations and that that general health and wellbeing in an aging population is 

likely protective.
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Fig. 1. 
A) 1992 cohort and B) 1999 cohort. Proportions of those who were evaluated, refused to 

continue participation, could not be located, moved, could not be scheduled for follow-up 

visit, died, or were new incident dementia across the two cohorts in successive follow-up 

waves.
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Fig. 2. 
Flow diagram for how the two participants for study were identified from within each 

cohort. For both the 1992 and 1999 cohorts, successive steps for exclusion included: 1) 

insufficient data for determination of dementia diagnosis; 2) ethnicity other than non-

Hispanic White, African-American, or Caribbean Hispanic; 3) dementia prevalent at 

baseline; 4) those who were aged older than 86 at baseline and had more than 16 years of 

follow-up; and 5) aged 95 years or older at last follow-up.
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Table 1

Demographic characteristics and cardiovascular risk factors by cohort and race/ethnicity

Characteristic Cohort
Total White African-American Hispanic

1992 1999 1992 1999 1992 1999 1992 1999

N 1129 1728 245 528 393 569 491 631

Baseline Age (M, SD) 75.4 74.8* 75.5 (5.0) 75.1 (5.2) 75.7 (4.6) 75.0 (5.2)* 75.1 (4.7) 74.4 (5.1)*

Follow-up (M, SD) 4.9 (4.4) 5.5 (4.7)* 4.5 (4.1) 5.9 (4.7)* 4.7 (4.2) 5.2 (4.4) 5.2 (4.6) 5.5 (4.9)

Female (n, %) 754 (66.8) 1136 (65.7) 153 (62.4) 318 (60.2) 269 (68.4) 396 (69.6) 332 (67.6) 422 (66.9)

Education (M, SD) 8.7 (4.6) 10.6 (4.8)* 12.0 (4.2) 13.8 (3.2)* 9.8 (3.5) 12.0 (3.5)* 6.2 (4.2) 6.8 (4.3*)

Memory Complaints (M, 
S.D.) 1.53 (1.5) 1.34 (1.58)* 1.2 (1.3) 1.2 (1.4) 1.5 (1.5) 1.2 (1.5)* 1.7 (1.6) 1.5 (1.7)*

Incident Dementia (n, %) 222 (19.7) 194 (11.2)* 20 (8.2) 30 (5.7) 76 (19.3) 57 (10.0)* 126 (25.7) 107 (17.0)*

Diabetes (n, %) 251 (24.5) 462 (27.0) 30 (13.9) 99 (18.9) 90 (24.6) 162 (28.6) 131 (29.5) 201 (32.2)

Hypertension (n, %) 719 (70.4) 1413 (82.5)* 132 (61.1) 405 (77.4)* 256 (70.1) 488 (86.2)* 331 (75.1) 520 (83.3)*

Heart Disease (n, %) 307 (29.9) 738 (43.1)* 61 (28.2) 258 (49.2)* 103 (28.1) 245 (43.3)* 143 (32.2) 235 (37.7)

Stroke (n, %) 147 (19.2) 291 (17.0) 24 (14.8) 76 (14.5) 50 (18.8) 100 (17.7) 73 (21.6) 115 (18.4)

Current Smoking (n, %) 159 (14.1) 166 (9.6)* 30 (13.9) 42 (8.5) 71 (19.9) 77 (14.7)* 58 (13.6) 47 (8.2)*

BMI (M,SD) 27.2 (5.2) 28.1 (5.9)* 26.5 (4.9) 27.0 (5.3) 27.4 (5.6) 28.9 (6.8)* 27.5 (5.0) 28.4 (5.1)*

Chi square and t tests were used to compare group means

*
p < 0.05.

**
Percentages can vary because of missing data.
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Table 2

Cox proportional hazards model: all participants and by race/ethnicity

Model 1 Model 2 Model 3

Incidence/1000 Person Years No. (%) with Dementia HR (95%CI) HR (95%CI) HR (95%CI)

All Participants

 1999 21.1 194 (11.2) 0.59 (0.49–0.70) 0.62 (0.50–0.77) 0.69 (0.55–0.86)

 1992 44.9 222 (19.7) 1.00 (reference) 1.00 (reference) 1.00 (reference)

Non-Hispanic White

 1999 9.6 30 (5.7) 0.60 (0.34–1.05) 0.72 (0.35–1.47) 0.80 (0.37–1.71)

 1992 18.5 20 (8.2) 1.00 (reference) 1.00 (reference) 1.00 (reference)

African-American

 1999 19.7 57 (10.0) 0.52 (0.36–0.73) 0.65 (0.44–0.97) 0.87 (0.57–1.34)

 1992 45.0 76 (19.3) 1.00 (reference) 1.00 (reference) 1.00 (reference)

Hispanic

 1999 33.6 107 (17.0) 0.64 (0.49–0.83) 0.60 (0.45–0.79) 0.62 (0.47–0.83)

 1992 57.9 126 (25.7) 1.00 (reference) 1.00 (reference) 1.00 (reference)

Model 1: Including cohort as predictor, adjusted for age, sex, race/ethnicity, baseline memory complaints. Model 2: Model 1 plus diabetes, heart 
disease, stroke, hypertension, current smoking, and BMI. Model 3: Model 2 plus education.
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