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3. Timeline:
Preliminary study data will be prepared for presentation at AHA Epi/Lifestyle meeting, March
2018. Initial manuscript preparation is aimed for summer 2018.

4. Rationale:



Electronic health records hold the promise of “big data” that can help translate epidemiological
findings into clinical practicel. They further provide an attractive opportunity for conducting
health research at a fraction of the current costs?. Increasingly greater expenditures associated
with patient recruitment, data collection, as well as data storage and processing have contributed
to recent considerable reductions in the funding for existing observational cohort studies which
for many years have been the mainstay of epidemiological research. Studies such as the
Atherosclerosis Risk in Communities (ARIC) study®# which provide valuable ongoing
information concerning population-level trends in disease burden by conducting surveillance of
acute cardiovascular disease events, can be enhanced considerably with the use of electronic
health records as the source of information on disease occurrence.

5. Main Hypothesis/Study Questions:

Our goal is to develop and evaluate EHR-based CHD and HF case finding algorithms, equivalent
to those attained in concurrent abstractor-based ARIC Community Surveillance. To achieve this
goal, we propose the following study aims:

Aim 1: Validate the optimal combination of EHR-based and observer-based data collection to
achieve prespecified levels of data completeness and agreement with CHD and HF event
classification vs. ARIC community surveillance of these health events,

Aim 2: Evaluate the gains in cost/time efficiency and scale of community-based coverage in the
surveillance of CHD and HF events, by integrating EHR-based case finding and classification
supported by partial observer-based data collection.

Aim 3: Contrast the attack rates of CHD and HF estimated by ARIC Surveillance to those
estimated from EHR-based, observer supported case finding and classification for one or more
ARIC study sites.

Aim 4: Examine the challenges and opportunities in the portability of the procedures developed
in the ARIC pilot sites to other EHR systems, through interoperable replication and validation
studies.

Aim 5: Examine the potential for EHR-based community surveillance of conditions such as
atrial fibrillation, stroke, COPD, and PAD.

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).

Data retrieval:

For this work, which will be conducted as part of the ARIC Study contractual agreement with the
National Heart Lung and Blood Institute, we will engage six hospitals in the ARIC study area by
requesting numeric and text digital data from medical records that meet established eligibility
criteria for investigation. Analyses will be limited to community surveillance events for the year
2015. A structured data request will be submitted to each hospital requesting retrieval of data in
standardized formats.

Data processing



Analytical approaches to structured data elements and natural language processing algorithms
will be tested on records generated from EHR from one of the ARIC surveillance network
hospitals (hospital #11) and applied to the remaining five hospitals.

Analytical approaches and data security

All data received from participating hospitals will be de-identified using commercial de-
identification software to remove patient and clinician names. Medical record numbers will be
replaced by occurrence 1Ds using cross-walk files provided by the ARIC Coordinating Center.
Data will be received from the hospitals by the ARIC Coordinating Center. Analyses will be
conducted using the secure environment of the ARIC Coordinating Center (CC) and the secure
data workspace of the Department of Epidemiology at UNC-Chapel Hill.

We will use existing hospital records that have been manually extracted according to existing
ARIC abstraction forms, as a “gold” standard for the derivation and validation of EHR-based
algorithms for terms contributing to classification algorithms and in the final disease
classification. Analyses will focus initially on terms abstracted as part of the Hospital Record
Abstraction (HRA) and Heart Failure Abstraction (HFA) forms and the classification of coronary
heart disease and heart failure events.

We will estimate the percent agreement, kappa coefficients for the agreement for continuous
variables, and the sensitivity, specificity, positive predictive value, and negative predictive value
for the EHR-based findings and ARIC abstraction.
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