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The Intro to Electronic Health Record (EHR) Data reference guide RESEARCH PROGRAM
helps researchers understand the EHR data within the A/l of Us dataset
and its organization in the A/l of Us Researcher Workbench.

As you go through this reference guide, we hope you leave with a basic understanding of
EHR data, Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM),
Athena, and more.

1. Electronic Health Records (EHR) data

Electronic Health Record (EHR) data is generally organized into eight categories:

e Conditions (a diagnosis, a sign, or a symptom)

e Visits or encounters

e Procedures

e Measurements, including laboratory tests

e Drugs or medications

e Medical devices

e Other observations or clinical facts not included in the categories above

Each category represents clinical events that happened or were performed during a patient’s
visit to a health care organization or outside as part of their clinical care routine at home.

Let’s consider the following scenario: a patient visits their health care organization (EHR
category: visits) to test their A1C level (EHR category: measurements).

Test results show an elevated AIC and the provider diagnoses the patient with Type 2
diabetes (EHR category: conditions) and prescribes metformin (EHR category: medications
or drugs).

Test results show an

elevated AIC and the To treat Type 2
Patient visits their During the visit, the health care provider Diabetes, the health
health care health care provider tests  diagnoses the patient care provider
organization the patient’s AIC level with Type 2 Diabetes  Prescribes metformin
o’
h
EHR category: visits EHR category: EHR category: EHR category:

measurements conditions medications or drugs

All of the information collected during the patient’s visit is then recorded into the health care
organization’s EHR system using codes related to clinical terminologies.
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Clinical terminologies are the “standardized terms which record patient findings,
circumstances, events, and interventions with details to support clinical care, decision
support, outcomes research, and quality improvement; and can be efficiently mapped to
broader classifications for administrative, regulatory, oversight and fiscal requirements.”

International
Classification of
Disease (ICD)

Current Procedural
Terminology (CPT)

Systematized
Nomenclature of
Medicine - Clinical
Terminology

There are five standard clinical terminologies used in recording EHR data.

A classification coding system to represent conditions or
diagnoses and it is used mainly for billing. There are
multiple versions of ICD codes including ICD-9 and ICD-10.

A coding system that provides a coding scheme for
surgical and diagnostic services and procedures.

A multidisciplinary terminology that is considered the
standard in representing diseases, clinical findings,
procedures, and medications.

(SNOMED-CT)

A system that provides normalized and standardized

RxNorm names for medications and drugs.

Logical Observation
Identifiers Names
and Codes (LOINC)

A collection of universal names and codes to represent
laboratory tests and clinical observations.

Not all EHR databases are the same. Different health care organizations may use different
clinical terminologies in their EHR data.

For example, the condition Type 2 diabetes may be recorded as SNOMED-CT code
44054006 at Health Care Organization A and ICD-10 code E11 at Health Care Organization B.
This variability in EHR data coding impacts the feasibility of performing clinical research
across different organizations.

Common data models exist to standardize EHR data for clinical research. Examples of

common data models are Informatics for Integrating Biology and the Bedside (i2b2) and
Observational Medical Outcomes Partnership (OMOP).

2. Observational Medical Outcomes Partnhership (OMOP)

The A/l of Us Research Program uses the Observational Medical Outcomes Partnership
(OMOP) Common Data Model (CDM) to store and standardize health and survey data
collected from consented participants across the United States and its territories.
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OMOP stores data in a relational database. Maintained by an international collaborative
called the Observational Health Data Sciences and Informatics (OHDSI) program, OMOP
contains 39 unique tables (white boxes) within six data categories (color boxes) that relate
to one another.

Think of the 39 unique tables as spreadsheets that include patient demographics (person
table), condition (condition_occurence table), medication (drug_exposure table), procedure
(procesure_occurrence table), and more. Each table contains a variety of fields (columns).

Person

L | Observation_period

Death

Visit_occurrence

Visit_detail

Condition_occurrence

Drug_exposure

# Procedure_occurrence

Device_exposure

Measurement

Observation

Note

Standardized clinical data

Note_NLP

Episode

Episode_event

Specimen

Fact_relationship

Standardized
health system

Location

Care_site

Provider

Standardized
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Concept

Vocabulary

Domain

Standardized
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«—]
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derived elements

Condition_era [
Drug_era —
Dose era —

Results schema

Concept_class

Cohort

Concept_synonym

Cohort_definition

Concept_relationship

Relationship

Concept_ancestor

Source_to_concept_map

Drug_strength

Standardized
metadata

CDM_source

Metadata

Some of these fields are unique to the table. For example, the drug_exposure table has a
column that includes information about medication dose that does not exist in other tables.
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Exercise 1: Let’s apply the OMOP model with the earlier scenario about a patient visiting their
health care organization to test their A1C level. The patient visited their health care
organization where their A1C level was tested. During the visit, the provider diagnosed the
patient with Type 2 diabetes and prescribed metformin.

Based on what we know about the OMOP model, what tables would we look at to find
information about metformin, Type 2 diabetes, and A1C measurement?

Exercise 1 answer: drug_exposure (metformin), condition_occurrence (Type 2 diabetes); measurement (AIC measurement)
There are also identical fields across different tables that relate to one another called key
variables. In the diagram, tables linked with an arrow indicate an identical field exists.

Exercise 2: Comparing the condition_occurrence and measurement tables, what identical
field, or key variable, is present in both tables?

Condition_occurrence Measurement
1 condition_occurrence_id  person_id condition_concept_id 1 measurament_id person_id measurement_concept_id
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5 5
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Exercise 2 answer: person_id

Why do key variables matter? Key variables allow tables to be merged for research analysis.
For example, we can merge, or match, condition_occurrence and measurement using the
person_id to analyze the occurrence of Type 2 diabetes diagnosis with corresponding A1C
measurements.

Condition_occurrence Measurement

st 4
condiitiom_ocourrence_id

conditiom_congept_id

snditicn_start_date

Because the A/l of Us Research Program uses OMOP to store health and survey data, it’s
important to understand OMOP structure. All 39 tables and their corresponding fields are
available online. View the comprehensive list of OMOP tables and fields.
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https://ohdsi.github.io/CommonDataModel/cdm54.html#person
https://ohdsi.github.io/CommonDataModel/cdm54.html#person

OMOP standardizes medical terms and concepts. The A// of Us Research Program collects
EHR data from participants and health care organizations from across the United States and
its territories.

Different health care organizations may use different clinical terminologies to code the same
EHR concept. For example, the condition Type 2 diabetes may be recorded as SNOMED-CT
code 44054006 at Health Care Organization A and ICD-10 code ET1 at Health Care
Organization B.

All of Us uses OMOP to map, or standardize, the different clinical terminologies, or source
vocabulary, to a standard vocabulary. OMOP standardizes health data into six major OMOP
EHR domains:

e Conditions e Measurements
e Devices e QObservations
e Drugs e Procedures

Each OMOP EHR domain has a set standard vocabulary that all source vocabulary is mapped
to with OMOP standardization.

Domain Standard Vocabulary
Conditions SNOMED
Measurements LOINC
Drugs RxNorm
Procedures SNOMED
Program Physical Measurements SNOMED, LOINC, PPI*
Survey Questions and Answers SNOMED, LOINC, PPI*

*Participant Provided Information (PPI)

All source codes are mapped to OMOP’s standard vocabulary, which is SNOMED for the
conditions domain. Note: all of the source codes are also retained in the OMOP database so
that the data can still be searched using the source codes.

For example, the condition Type 2 diabetes may be recorded as SNOMED-CT code
44054006 at Health Care Organization A and ICD-10 code E11 at Health Care Organization B.
During the standardization process, OMOP maps all the source vocabulary to a standard
vocabulary defined by OMOP. For the conditions domain, sources codes are mapped to a
standard SNOMED code.

Health Care Organization A Health Care Organization B Health Care Organization C
SNOMED-CT ICD-10 ICD-9
44054006 (Type 2 diabetes) E11 (Type 2 diabetes) 250 (Type 2 diabetes)
[ .
OMOP Standardization

d
SNOMED

201826 (Type 2 diabetes)
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3. Athena

Athena is a publicly available .

website for browsing and T — —
exploring the standardized

vocabularies used in OMOP. Using

Athena, you can search by typing
into the search bar or explore e Gt Wit
topics by the OMOP EHR domains.

Explore domains

s Conditions Procedures
v B e

Continuing our example scenario, let’s search for Type 2 diabetes.
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The search results display in a list format with multiple columns. The first and second
columns are the concept ID and the concept code respectively followed by the name. The
concept code is the source code retained, and the concept ID is a string of numbers given to
the concept by OMOP for that specific concept code.

The list also includes if the concept is standard or not, which OMOP EHR domain the concept
belongs to, and what the standard vocabulary is for the concept.

In the Type 2 diabetes search results, the first listing is marked as a standard concept while
the second listing is marked as non-standard. When working with A// of Us data, it’s
important to work with the standard concept.

Exercise 3

Using Athena, what are the standard concept ID and standard concept code for Type 2
diabetes?

Exercise 3 answer: 201826 (standard concept ID); 44054006 (standard concept code)
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Because OMOP retains the original source code when standardizing, searching is possible in
multiple ways in Athena. You can type the name of a concept (i.e., Type 2 diabetes), the
OMOP standard code for the concept (i.e., 201826), or the original source code for the
concept (i.e., SNOMED-CT 440540006).

Exercise 4
Let’s try searching with the source code instead of the name. Using Athena, what are the

concept ID and standard concept ID for ICD-10 code E11?

Exercise 4 answer: 45571656 (concept ID); 201826 (standard concept ID)
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Additional Resources

Below are additional, in-depth articles related to learning about the A/l of Us data, getting
started in the Researcher Workbench, and analyzing data in the Workbench.

Learning the basics of the A/l of Us dataset
Data curation process for the A/l of Us data
Participant privacy protections

Types of All of Us data

Understanding OMOP basics

Exploring concepts with OMOP and SQL

Getting started in the Researcher Workbench
Intro to the A/l of Us Researcher Workbench
About workspaces

Selecting_participants using the Cohort Builder
Building_a dataset with the Dataset Builder

Analyzing data in the Researcher Workbench
Overview of applications in the Researcher Workbench
Exporting and analyzing_your data in the Researcher Workbench

If you have questions or need assistance, please contact us at support@researchallofus.org.
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https://athena.ohdsi.org/search-terms/start
https://support.researchallofus.org/hc/en-us/articles/360039175232
https://support.researchallofus.org/hc/en-us/articles/360039175232
https://support.researchallofus.org/hc/en-us/articles/360039175232
https://support.researchallofus.org/hc/en-us/articles/4554185625364
https://support.researchallofus.org/hc/en-us/articles/360039585591
https://support.researchallofus.org/hc/en-us/articles/4556645124244
https://support.researchallofus.org/hc/en-us/articles/4554267110804
https://support.researchallofus.org/hc/en-us/articles/4554267110804
https://support.researchallofus.org/hc/en-us/articles/4554267110804
https://support.researchallofus.org/hc/en-us/articles/4552681983764
https://support.researchallofus.org/hc/en-us/articles/4619151535508
https://support.researchallofus.org/hc/en-us/articles/4619151535508
https://support.researchallofus.org/hc/en-us/articles/4619151535508
https://support.researchallofus.org/hc/en-us/articles/360039585391
https://support.researchallofus.org/hc/en-us/articles/360039585491
https://support.researchallofus.org/hc/en-us/articles/21793933965204
https://support.researchallofus.org/hc/en-us/articles/360039585831
mailto:support@allofusresearch.org

