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3. Timeline: 

Analysis to be started immediately. We expect a manuscript draft to be prepared over the 

next 6 months. 

 

4. Rationale:  

Atrial fibrillation (AF) is a common cardiac arrhythmia associated with increased risk of 

stroke, heart failure, myocardial infarction, and mortality.
1-3

 Previous studies have also 
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shown that AF increases the risk of cognitive decline and dementia, even among 

individuals without clinical strokes.
4, 5

 Different mechanisms have been proposed to 

explain the impact of AF on cognitive function, including a prothrombotic state 

predisposing to cerebrovascular disease, brain hypoperfusion derived from inadequate 

left ventricular filling, or a proinflammatory state in the context of AF.
6
 The relative 

importance of these mechanisms, however, is unknown. Moreover, the specific predictors 

of cognitive impairment and dementia among AF patients have been studied only in 

selected populations,
7
 or relying in suboptimal cognitive phenotyping.

8, 9
 A better 

characterization of the risk factors and correlates of cognitive impairment and dementia 

in patients with AF will shed light into the pathways linking AF and negative cognitive 

outcomes. This may contribute to identifying patients at high-risk of cognitive 

complications, and eventually may be useful to develop therapeutic approaches 

specifically tailored to prevent cognitive impairment and dementia in this patient 

population.  

 To address these gaps, we propose to explore correlates of cognitive impairment and 

dementia in individuals with AF who participated in ARIC-NCS/visit 5. The availability 

of rich data on cardiovascular risk factors, biomarkers, and cardiac imaging, together 

with the detailed cognitive phenotyping of the ARIC visit 5 participants, provides a 

unique opportunity to answer this significant question. 

 

5. Main Hypothesis/Study Questions: 

We will address the following specific aims: 

1. To identify correlates of mild cognitive impairment (MCI) and dementia in patients 

with a history of AF participating in ARIC-NCS/visit 5 

2. To determine whether associations are different for Alzheimer disease (AD)-type 

MCI and dementia compared to vascular MCI and dementia 

3. To assess the role of any identified correlate as a mediator of the association 

between AF and dementia/MCI. 

 

We hypothesize that scores used for stroke risk stratification in patients with AF, such as 

the CHA2DS2-VASc score, will be associated with prevalence of dementia/MCI in 

participants with AF, even after adjustment for age. We also hypothesize that the 

association will be similar for AD-type dementia/MCI and vascular dementia/MCI, and 

that some of the identified correlates will mediate the association between AF and 

dementia/MCI. 

 

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). 

 

Study population 

We will include individuals who attended ARIC visit 5 and had AF at the time of the 

visit. Participants who did not undergo cognitive assessment and those with missing 

values for relevant covariates will be excluded, as well as those not meeting the usual 



ARIC race-center inclusion criteria (race other than white or black; non-whites in 

Minneapolis and Washington County). 

 

Prevalent AF 

Participants will be considered to have AF if there is evidence of AF in any of the study 

ECGs (Visit 1-5) or had a hospitalization with an ICD-9-CM code for AF/atrial flutter not 

associated with open cardiac surgery.
10

 

 

Covariates of interest 

We will explore the following variables as potential correlates of MCI / dementia in AF 

patients: 

1. Sociodemographic variables: age, sex, race, education 

2. Cardiovascular risk factors and prevalent cardiovascular disease: diabetes, 

hypertension, heart rate, obesity, smoking, dyslipidemia, kidney function, past history of 

myocardial infarction, heart failure, or stroke, APOE genotype 

3. Selected biomarkers: C-reactive protein, NT-proBNP, troponin T 

4. AF-related medications: rate and rhythm-control therapies (beta-blockers, calcium-

channel blockers, digoxin, type I and III anti-arrhythmics, anticoagulants). 

5. Composite scores used for risk stratification in AF patients: CHADS2, CHA2DS2-Vasc, 

HAS-BLED 

6. Basic echocardiographic measurements: left atrial volume index, ejection fraction, left 

ventricular mass index 

7. Among participants with brain MRI: presence of silent cerebral infarcts, microbleeds, 

volume of white matter hyperintensities. We may consider dropping these variables if 

sample size is inadequate. 

 

Outcome of interest 

The primary endpoint will be a composite MCI/dementia, as adjudicated by ARIC-

NCS.
11

 If sample size is adequate, we will differentiate between MCI and dementia. 

Similarly, we will separate primary AD MCI/dementia and primary vascular 

MCI/dementia in a secondary, exploratory analysis. 

 

Statistical analysis 

For the primary analysis, we will calculate the association of correlates with the 

prevalence of MCI/dementia using logistic regression. Initial models for each separate 

covariate will adjust for age, sex, race/center and education. Because of the exploratory 

character of this analysis, we will use results from these models to inform additional 

multivariable models. Additional analyses differentiating between MCI and dementia, 

and between AD and vascular MCI/dementia will be done using multinomial logistic 

regression. Secondary analyses will be conducted excluding participants with a history of 

stroke, to evaluate correlates of MCI/dementia in those without prior clinical 

cerebrovascular disease. Finally, we will evaluate the role that any strong correlate of 

dementia/MCI has in explaining the association between AF and dementia/MCI by 

running models including all visit 5 participants and assessing whether inclusion of any 

specific correlates attenuate/explain the association between AF and dementia/MCI. We 



recognize the limitations and assumptions of this analysis and will exert caution in its 

interpretation. 

 

Among 6538 participants in ARIC-NCS/visit 5, we have identified 604 individuals with 

AF and, among them, 234 have been diagnosed with MCI (n=174) or dementia (n=60). 

This sample size will be adequate to identify strong predictors of MCI/dementia in this 

population. We will also assess effect modification by age, sex, race, and prior history of 

other CVD (CHD/HF), though these analyses will be considered exploratory given the 

limited sample size. 

 

Limitations 

The proposed analysis has 2 major limitations: 

1. Cross-sectional design: temporal relationships between most of the explored 

variables and prevalence of MCI/dementia cannot be determined 

2. AF ascertainment: a large proportion of AF cases has been ascertained from hospital 

discharge codes without evidence of AF in an ECG 
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