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4. Rationale: Although ARIC-NCS will allow evaluation of mild cognitive impairment 

(MCI) and dementia prevalence, the dementia surveillance methods being employed will 

allow evaluation of dementia incidence, otherwise not available in many other 

epidemiologic studies. Using these incident cases (and dates of estimated onset), we will 



have the ability to evaluate hazard of dementia in association with the primary 

cardiovascular risk factors, to include hypertension and diabetes. We have previously 

described associations between each of these primary risk factors with cognitive decline,
1, 

2
, but the public health impact of these results is limited given the lack of interpretability 

of cognitive change as an outcome. With the increasing focus on dementia (specifically, 

Alzheimer’s Disease) and an emphasis on dedicated funds to support research on 

dementia, using “hard” outcomes such as dementia will allow better estimates of the 

effect of vascular risk—and therefore reductions in vascular risk—on dementia incidence 

rates. 

 

The use of CMS data will allow evaluation of incident cases, by relying on dementia 

codes in the CMS database and then the ongoing ARIC dementia surveillance methods. 

Although dementia, and particularly Alzheimer’s disease diagnoses from Medicare 

claims data has limitations,
3
 we will have the ability to specifically address concerns 

about the quality of/ misclassification using Medicare claims data in those persons who 

have dementia codes and also had a more detailed dementia surveillance evaluation (via 

the TICS, informant interview, or a full neurocognitive evaluation). 

 

5. Main Hypothesis/Study Questions: 

 

1. Midlife (ARIC visit 1) diabetes, hypertension, hyperlipidemia, BMI, and smoking 

history, are related to risk of incident dementia (all types). 

2. These associations (#1) will be independent of apoE genotype but may also be 

modified by apoE genotype, with stronger associations in those participants who 

are apoE E4 carriers. 

3. These associations (#1) will remain in participants without history of stroke up 

through ARIC visit 5. 

4. We do not anticipate interactions by sex or race in the above associations (#1). 

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other 

variables of interest with specific reference to the time of their collection, summary 

of data analysis, and any anticipated methodologic limitations or challenges if 

present). 

 

This analysis will rely on dementia as the primary outcome (without information about 

reviewer classification of dementia etiology). Dementia will be defined using information 

from the full visit 5 examination with expert committee diagnosis, from the TICS 

instrument administered after visit 5, and from ARIC’s dementia surveillance (using 

coder from hospitalizations and death certificates, validated when possible from 

informant interviews (DRL/DRD).  Supplementary analyses will use CMS data. This 

information will be used as follows, to determine “onset”/ timing of dementia diagnoses 

(see Table): 



 
 

The following covariates will be used in models: race (self-reported, from visit 1); 

gender; age (calculated from birthdate, defined at start of visit 5), education level, and 

apoE status (0,1, or 2 E4 alleles). The primary exposures of interest will also be defined 

from ARIC visit 1: history of hypertension (per ARIC definition, to include use of 

antihypertensives), history of diabetes/ diabetes medications, hyperlipidemia, BMI, and 

smoking status. Adjudicated data on stroke events will be used to conduct sensitivity 

analyses with exclusion of persons with history of stroke up to visit 5. 

 

The primary analysis plan is a Discrete Time Analysis, which will be helpful given the 

clustering of persons with a dementia diagnosis at visit 5, as well as long intervals with 

censoring. This also allows for non-proportional hazards. We plan to use DTA with 

complementary log-log link; we will consider three models to define time: one, with 

linear year, centered at 2005; two, quadratic year, centered at 2005; and three, log interval 

for durations of time (pre-1995, 1996, etc).  We will also consider analysis using Cox 

proportional hazards methods by adjusting timing of dementia diagnoses. 

 

We will also plan to describe the sensitivity, specificity, and positive and negative 

predictive values of CMS dementia discharge and death codes for those participants with 

a code within 1 year of the ARIC visit 5 evaluation. 

 

A sensitivity analysis will exclude dementias ascertained only from hospitalizations for 

CHD, stroke or heart failure, to evaluate the possibly non-conservative bias which might 

result from ascertaining these cases through the occurrence of major vascular outcomes. 
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