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4. Rationale: Numerous prospective studies, including an analysis of the ARIC cohort, have
demonstrated association between cardiovascular risk factors like diabetes and occurrence of
dementia (1). Additional analyses within the ARIC cohort have also established the role of
cardiac arrhythmias like atrial fibrillation (AF) as a risk factor for the development of cognitive
decline and dementia (2,3).

We are currently facing an epidemic of both diabetes (9) and dementia (4) among the elderly.
While studies have been conducted demonstrating the associations between midlife
cardiovascular risk factors like hypertension, AF, or diabetes mellitus and the development of
dementia later in life (1), we do not have sufficient evidence to define the role of diabetes
mellitus as a risk factor for cognitive impairment or dementia in patients with AF. Understanding
this particular relationship is important because persons with AF, due to their increased risk of
stroke, associated irregularities in blood supply to the brain, and other potential mechanisms, are
particularly vulnerable to the development of vascular cognitive impairment and dementia
(2,3,8). In fact, among ARIC participants attending visit 5, prevalent diabetes was a strong risk
factor for dementia among those with AF (OR 3.4, 95% CI 1.8, 6.5) (2). However, this was a
cross-sectional analysis. The prospective association between diabetes and dementia among
persons with AF has not been described.

A better characterization of the role of diabetes as a risk factor for dementia in persons with AF
would be important to understand the mechanisms of dementia in AF patients, and to potentially
inform studies aiming to prevent dementia in AF. This study will try to determine the
associations of blood sugar levels, diabetes and diabetes control with development of dementia in
patients with AF.

5. Main Hypothesis/Study Questions:
1) Primary Aim: to study the association between presence of diabetes (yes/no) at the time of AF
diagnosis with risk of dementia
2) Secondary Aims:
a. To study the association between the last glycemia and HbAlc values before AF
diagnosis with risk of dementia.
b. To study the association between presence of diabetes (yes/no) at the time of AF
diagnosis with prevalence of mild cognitive impairment (MCI) at visits 5 and 6.

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).

Design:

This analysis will include all ARIC participants who developed incident AF during follow
up (after visit 1 and through 2017, or latest available year). We will exclude those with prevalent
dementia at the time of AF diagnosis, those missing covariates at the baseline, those with a race
other than white or black or those who are not white in the Minnesota and Maryland centers.
Data on prevalent diabetes, blood glucose levels and HbAlc and other covariates will be
obtained from the most recent visit or follow-up call prior to AF diagnosis.



AF is ascertained in ARIC through 3 sources. ECG’s performed during the study examinations
done using MAC PC personal cardiographs where a standard supine 12 lead resting ECG was
performed after a 12 hour fast followed by a light snack and at least 1 hour after smoking
tobacco or ingestion of caffeine. A trained abstractor obtained and recorded all hospital discharge
diagnosis of AF using the ICD 9, where AF was defined as code 427.31 or 427.32. The
participants of the cohort were also labelled as AF patients if underlying cause of death was AF
(ICD 10 code 148 or ICD 9 code 427.3), though participants diagnosed through this method will
not be included in the analysis (6).

Exposure:

The exposure will be prevalence of diabetes mellitus (yes/no) defined in study visits as
fasting blood glucose levels >= 126 mg/dl, a non-fasting blood glucose level >= 200 mg/dl, self-
reported physician diagnosis of diabetes or self-reported use of diabetes medication. Also, we
will define diabetes as self-reported physician diagnosis reported during the AFU calls. Finally,
we will include the fasting blood glucose (collected at all study visits) and hemoglobin A1C
(measured at visits 2 and 5) prior to AF diagnosis.

Outcome:

The main outcome will be incident dementia defined according to standard ARIC
approaches (5). This adjudication was done beginning in visit 5 when 6471 of the 6538
participants who attended this visit underwent a detailed neurocognitive assessment, a subset of
which also received a neurological exam and brain MRI. In those who were alive but unwilling
or unable to participate in this visit (1461 participants) a validated phone based cognitive
assessment, the modified telephone interview for cognitive status (TICSm) was performed. In the
full cohort the hospital diagnosis codes were also used to identify incident dementia (7).

In secondary analysis, we will consider adjudicated prevalent MCI at visits 5 or 6 as an
outcome.

Covariates:

Factors considered to be potential confounders include the participants age, sex, race, study
site, education levels, APOE genotype, body mass index, systolic and diastolic blood pressure,
use of antihypertensive medication, use of oral anticoagulants, hyperlipidemia, statin use,
smoking and alcohol consumption, and prior history of cardiovascular disease (myocardial
infarction, heart failure, incident and prevalent stroke).

Statistical Analysis:

We will use Cox proportional hazards regression models to estimate hazard ratios and 95%
confidence intervals of dementia by presence or absence of diabetes, adjusting for potential
confounders like age and calendar year when AF was diagnosed. All additional covariates in the
study will be assessed at the time of diagnosis of AF. We will conduct parallel analyses using
fasting glucose and HbAlc as primary independent variables. The primary endpoint will be time
to dementia diagnosis from initial diagnosis with AF. Initial models will adjust for age, sex, race-
site and education. A second model will include potential confounders (listed above), with a final
model adjusting for additional variables that could be considered confounders or mediators (e.g.
history of CVD prior to diagnosis of AF). We will also adjust for prevalent stroke at the time of



AF diagnosis in addition to adjusting for incident stroke as a potential mediator between AF and
development of dementia. We will conduct additional analyses stratifying by sex and race.
Depending on the degree of missingness for the exposure and covariates, we will consider using
multiple imputation approaches.

The analysis of prevalent MCI will be done with logistic regression to evaluate the association of
diabetes at AF diagnosis with prevalent MCI (vs normal cognition) at visits 5 and 6. This
analysis will exclude participants with diagnosed dementia at visits 5 and 6. Covariate
adjustments will follow the same approach as for the incident dementia analysis.
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