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CTSA Common Metric (CM) Operational Guideline: Interoperable Clinical Data Availability and Completeness 

Template Element Description 

1. Operationalized Metric Title Interoperable clinical data availability and completeness 

2. Rationale To accelerate translation, researchers need to be provided with access to a broad range of data (electronic health 
records, omics, imaging, genetics, behavioral, etc.). These data can come from different sources such as clinical 
databases, research datasets, sensors, mobile technology, patient generated data, and publicly available data sets. The 
sharing and pooling of data within and across CTSA Program hubs requires that data be represented in a format that can 
be queried and adheres to commonly accepted standards. A longer-term goal of the CTSA Program is to harmonize data 
and data standards so that a query written by any site can be run unaltered against all CTSA Program data repositories.  
 
The purpose of this common metric is to increase interoperability of data across the consortium. This common metric 
demonstrates the strength of each hub, contributes data to the national mission, and continues to increase 
interoperability across the consortium annually to efficiently use data to conduct scientific research. Specifically, the 
metrics on different data types will aid local hubs in prioritizing additions to their data repositories. Improving the CTSA 
Program’s clinical research data ecosystem can enhance the effectiveness of collaborative initiatives within and outside 
of the CTSA Program to provide tools to identify patient cohorts (i2b2/ACT, SHRINE, All of Us, PCORI). 

3. Operational Specification Level of availability and completeness of the types of data in a standard (CTSA-interoperable) format within a research 
data warehouse at the CTSA Program primary institution (hub). The list of data domains has been generated by the 
Informatics Quality Improvement Committee. Additional types of data will be considered in the future.  

4. Technical Description Data Scope: Data from centralized primary resources available to researchers at the primary hub institution. If patients 
can be unambiguously counted across multiple data repositories, the aggregate counts may be reported for the hub. 
Key Definitions: 

● Research Data Warehouse: For the purposes of the CTSA Program and this metric, a research data warehouse is a 
standards-based repository of clinical and/or research data (at the individual subject, client, or patient level) 
available to investigators for research at a CTSA Program hub. This generic term includes clinical data repositories, 
research data repositories, repositories used for both research and clinical data and enterprise data warehouses. 

● Data Model: A data model is a descriptive design of data and its relationships. The data model organizes data 
elements and standardizes how they relate to one another and to properties of the real-world entities. Data 
models approved for use for this metric include TriNetX, OMOP, PCORnet, i2b2/ACT, or other i2b2 data models.  

● Standard Value: The rules for values of data elements in a database; will ensure consistency. 
○ LOINC ID: Logical Observation Identifiers Names and Codes: https://loinc.org/  
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○ RxNorm ID: Normalized names for clinical drugs: https://www.nlm.nih.gov/research/umls/rxnorm/  
○ ICD9/10 includes Smoking Status and Opioid Use Disorder : International Statistical Classification of Diseases 

and Related Health Problems): https://en.wikipedia.org/wiki/ICD-10  
○ SNOMED: A clinical terminology created by a range of healthcare specialists to support clinical decision-making 

and analytics in software programs: http://www.snomed.org/ and 
https://www.nlm.nih.gov/healthit/snomedct/index.html  

○ CPT: Current Procedural Terminology: https://www.ama-assn.org/practice-management/cpt-current-
procedural-terminology  

○ Free Text Data: Free text documentation entered during a clinical encounter that refers to a meeting between 
a person and a health care provider whose services are provided. 

○ Observations: A measurement of a single variable or a single value derived logically and/or algebraically from 
other measured or derived values. A test result, a diastolic blood pressure, and a single chest x-ray impression 
are examples of observations. In certain circumstances, tracings and images may be treated (by Health Level 7 
(HL7), which is an application protocol for electronic data exchange in health care environments) as individual 
observations and sent as a single observation message. Observations are intended to cover all types of patient 
specific observation reports except pharmacy. 

○ Behavioral and/or Social Determinants of Health: Smoking status requires an ICD 9/10 code (see above) 
Opioid Use Disorder requires an ICD 9/10 code (see above) AND a code for methadone, suboxone, or 
buprenorphine https://www.drugs.com/ndc.html (additional supporting resource on CLIC website)  

○ Insurance Provider: Insurance Status requires one of the following: Private, Medicare, Medicaid, Tri/Care/VA or 
Uninsured. 

● OMOP Data Model:  
○ Documentation for the OMOP CDM is found on Github (link) and the OMOP CDM Wiki (link). The OMOP 

Common Data Model is an open-source, community standard for observational healthcare data that is 
managed by Observational Health Data Sciences and Informatics (OHDSI). OHDSI has been established as a 
multi-stakeholder, interdisciplinary collaborative to create open-source solutions that bring out the value of 
observational health data through large-scale analytics. The OHDSI collaborative includes all of the original 
OMOP research investigators, and will develop its tools using the OMOP Common Data Model. OMOP CDM 
contains person, condition, drug, procedure and visit information, and provider and cost information. This 
will support health economics use cases and medical treatment outcome studies, including medical device 
safety, comparative effectiveness and healthcare quality. For more information see 
https://github.com/OHDSI/CommonDataModel/wiki/Background  
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● PCORnet Common Data Model:  
○ The PCORnet CDM (see http://www.pcornet.org/pcornet-common-data-model/) is based on the FDA 

Sentinel Initiative Common Data Model and has been informed by other distributed initiatives such as the 
Health Care Systems Research Network, the Vaccine Safety Datalink, various AHRQ Distributed Research 
Network projects, and the ONC Standards & Interoperability Framework Query Health Initiative. The 
PCORnet CDM leverages standard terminologies and coding systems for healthcare (including ICD, SNOMED, 
CPT, HCPSC, and LOINC) to enable interoperability with and responsiveness to evolving data standards. See: 
https://www.sentinelinitiative.org/sentinel/data/distributed-database-common-data-model/sentinel-
common-data-model  

● i2b2/ACT Data Model:  
○ Informatics for Integrating Biology and the Bedside (i2b2) was an NIH-funded National Center for Biomedical 

Computing (NCBC) based at Partners HealthCare System. The i2b2 NCBC developed a scalable informatics 
framework that is designed to bridge clinical research data and the vast data banks arising from basic science 
research in order to better understand the genetic bases of complex diseases. I2b2 was designed for cohort 
identification. The i2b2 framework employs a simple, yet powerful data model. It consists of facts and 
dimensions. A fact is the piece of information being queried, and the dimensions are groups of hierarchies 
and descriptors that describe the facts. The i2b2 database utilizes a star schema that consists of one fact 
table surrounded by numerous dimension tables. Facts in i2b2 are observations about a patient, including 
things like diagnoses, demographics, laboratory results, etc. See: https://www.i2b2.org/.  
 Accrual to Clinical Trials (ACT) is a network of 21 CTSA Program hubs that use a common informatics 

platform for cohort discovery. See: https://www.act-network.org/  
● Use of Data Models with TriNetX:  

○ TriNetX is a global health research network connecting healthcare organizations, biopharma and contract 
research organizations. The TriNetX platform enables cohort identification and hypothesis generation based 
on clinical data that can currently be sourced from a common data model (i2b2, OMOP, NAACCR, etc.), flat 
files, or via NLP of narrative documents. See: https://www.trinetx.com/ 
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Metric Description: Data to be collected for one- and five-year periods 
Data Model: Data output must include a data variable. Acceptable data models and variables are listed below. 
data_model: PCORNet = 1, OMOP = 2, TriNetX = 3, i2b2/ACT = 4 

The metric domains, numerators, denominators and variable names are listed below. 
Denominators: 
A: Total # unique patients in the data warehouse 
B: Total # unique encounters in the data warehouse 
C: Total # unique patients over age 12 in the data warehouse 

Data Domain Standard 
Value 

Metric Numerator Denominator 

A. Age 

N/A 

% of unique patients with an age or date 
of birth value 

# of unique patients with an age or 
date of birth value 

Total # of unique patients in the 
data warehouse 

% of unique patients with an age < 0 # of unique patients with a age < 0 Total # of unique patients in the 
data warehouse 

% of unique patients with an age > 120 
years 

# of unique patients with an age > 
120 years 

Total # of unique patients in the 
data warehouse 

B. Gender Asserted 
(Admin) 
Gender 

% of unique patients with an asserted 
(administrative) gender value 

# of unique patients with an asserted 
(administrative) gender - excludes 
null, unknown and not specified 

Total # of unique patients in the 
data warehouse 

C. Labs 

LOINC ID 

% of unique patients with at least one 
lab test coded in LOINC 

# of unique patients with a lab test 
coded in LOINC 

Total # of unique patients in the 
data warehouse 

% of unique encounters with at least one 
lab test coded in LOINC 

# of unique encounters with at least 
one Lab Test Coded in LOINC 

Total # of unique encounters in 
the data warehouse 

D. Medications 

RxNorm/NDC 

% of unique patients with a medication 
coded in RxNorm/NDC 

# of unique patients with a 
medication coded in RxNorm/NDC 

Total # of unique patients in the 
data warehouse 

% of unique encounters with at least one 
medication coded in RxNorm/NDC 

# of unique encounters with at least 
one medication coded in 
RxNorm/NDC 

Total # of unique encounters in 
the data warehouse 
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E. Diagnosis:  
ICD 9/10 

ICD 9/10 

% of unique patients with a diagnosis 
coded in ICD 9/10 

# of unique patients with an ICD 9/10 
diagnosis 

Total # of unique patients in the 
data warehouse 

% unique encounters with at least one 
diagnosis coded in ICD 9/10 

# of unique encounters with at least 
one ICD 9/10 diagnosis 

Total # of unique encounters in 
the data warehouse 

F. Diagnoses: 
SNOMED 

SNOMED 

% of unique patients with a diagnosis 
coded in SNOMED 

# of unique patients with a SNOMED 
diagnosis 

Total # of unique patients in the 
data warehouse 

% of unique encounters with at least one 
diagnoses coded in SNOMED 

# of unique encounters with at least 
one SNOMED diagnosis 

Total # of unique encounters in 
the data warehouse 

G. Procedures: 
ICD 9/10 PCS 

ICD 9/10 PCS 

% of unique patients with a procedure 
coded in ICD 9/10 PCS 

# of unique patients with an ICD 9/10 
PCS procedure 

Total # of unique patients in the 
data warehouse 

% of unique encounters with at least one 
procedure coded in ICD 9/10 PCS 

# of unique encounters with at least 
one procedure coded in ICD 9/10 PCS 

Total # of unique encounters in 
the data warehouse 

H. Procedures: 
HCPCS or CPT 

HCPCS or CPT 

% of unique patients with a procedure 
coded in HCPCS or CPT 

# of unique patients with a procedure 
coded in HCPCS or CPT 

Total # of unique patients in the 
data warehouse 

% of unique encounters with at least one 
procedure coded in HCPCS or CPT 

# of unique encounters with at least 
one procedure coded in HCPCS or 
CPT 

Total # of unique encounters in 
the data warehouse 

I. Procedures: 
SNOMED 

SNOMED 

% of unique patients with a procedure 
coded in SNOMED 

# of unique patients with a procedure 
coded in SNOMED 

Total # of unique patients in the 
data warehouse 

% of unique encounters with at least one 
procedure coded in SNOMED 

# of unique encounters with at least 
one procedure coded in SNOMED 

Total # of unique encounters in 
the data warehouse 

J. Free Text Data 

N/A 

% of unique patients with a free text 
note and/or report in the data 
warehouse 

# of unique patients with free text 
notes and/or report in the data 
warehouse 

Total # of unique patients in the 
data warehouse 

% of unique encounters with at least on 
free text note and/or report in the data 
warehouse 

# of unique encounters with at least 
one free text note and/or report in 
the data warehouse 

Total # of unique encounters in the 
data warehouse 
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Does your hub have NLP solutions – Yes or No 

K. Observations N/A % of unique encounters with at least one 
vital sign coded (height, weight, blood 
pressure, BMI, or temperature) 

# of unique encounters with at least 
one vital sign coded (ht, wt, bp, bmi 
or temp) 

Total # of unique encounters in the 
data warehouse 

L. Behavioral 
and/or Social 
Determinants 
of Health 
(see supporting 
resource) 

Smoking 
status 

% of unique patients with smoking 
status coded at least once 

# of unique patients over age 12 with 
smoking status coded 

Total # of unique patients over age 
12 in the data warehouse 

Opioid use % of unique patients with opioid use 
disorder coded 

# of unique patients with opioid use 
disorder coded 

Total # of unique patients in the 
data warehouse 

Insurance 
Insurance 

% of unique patients with an insurance 
provider 

# of unique patients with an 
insurance provider 

Total # of unique patients in the 
data warehouse 

% of unique patients with an insurance 
status (Private, Medicare, Medicaid, 
TriCare/VA, Uninsured) Not captured by 
OMOP 

# of unique patients with an 
insurance status 

Total # of unique patients in the 
data warehouse 

5. Metric Type, Score(s), 
Numerator and Denominator 
Statements or Continuous 
Variable Statement, 
Inclusion/Exclusion Criteria 

In addition to the metrics, hubs will be asked to report: 
● Data model used to report this metric: [TriNetX, OMOP, PCORnet, i2b2/ACT, or other i2b2 data model] 

Metric Type: Percent 
The domain-based values (A-M) are calculated by dividing the numerator by the denominator (see Table above). 
Inclusion/Exclusion Criteria: 

● See Numerators and Denominators noted above. 

6. Data Sources & Methods of 
Data Collection 

Data Sources: CTSA Program hub research data warehouse.  
● Aggregate counts may be reported for the hub and clinical affiliates, if individuals in the repository can be 

unambiguously identified and counted across individual data repositories. Note that the “research data warehouse” 
may be a clinical repository, research data repository or dual use repository.  

● For each reporting period hubs should choose a single data model that would best represent their research data 
warehouse.  

● Hubs may choose to change which data model they use for reporting in subsequent years if beneficial to the 
strategic management of this metric at their hub. Note about data completeness: data may not be available for a 
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number of reasons (data model does not capture this data, the institution does not allow this data to be captured 
due to HIPAA, etc.). 

● Note about percent targets for data domains: 
o It is not expected that every data domain will achieve 100% as some data domains may not record a value. For 

example, 100% target assumes that every patient will be on a medication or drug. 
Method of Data Collection:  

● Queries/scripts will be provided to hubs for the OMOP, PCORnet and i2b2/ACT data models. These queries/scripts 
will enable standardized automated query against the data warehouse (or warehouses) at each of the CTSA hubs. 
The scripts will be developed, tested, and approved collaboratively by the Informatics Quality Improvement 
Committee. Data model scripts: https://github.com/ncats/CTSA-Metrics  

● For hubs that choose to use the approved data models that are also used by TriNetX, TriNetX will provide the metric 
data to the hub directly for entry into CM-PRISM. [Note: TriNetX supports the CTSA Program Common Metric for 
Informatics Solutions. As end users do not have direct access to the in-memory databases on their local or hosted 
appliances, TriNetX has created a report that can be requested by the individual CTSA Program hubs. A designated 
user from the site should send an email to CTSA@trinetx.com requesting the CTSA Program Common Metric report. 
TriNetX will then create the report and send it to the requesting site admin.] 

● For hubs that choose to use i2b2 with their own hub-specific data model, that hub will be responsible for generating 
the script for their own purposes of reporting the required metric data. These hubs are encouraged to share the 
script on the GitHub site, however, there is no assurance that other hubs would be able to validate the script. 

● Data models approved for use by the Informatics Enterprise Committee (iEC) for this metric include TriNetX, OMOP, 
PCORnet, i2b2/ACT, or other i2b2 data model. Hubs wishing to use other data models should suggest additions 
(along with a list of other adopting hubs) to the coordinating center, who will coordinate with the iEC for 
consideration (see here). 

7. Frequency of Data Collection 
and Reporting 

Hubs will run the appropriate data model script against their research data warehouse for the previous calendar year 
(January 1 - December 31). Data is entered in the CM-PRISM database on the last business day of August each year. 

8. Unit of Analysis Data will be collected within each hub from the proposed data type (domain) level and reported at the hub level. If 
patients can be unambiguously counted across multiple data repositories, the aggregate counts may be reported for the 
hub. 
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9. Notes/Comments Note: Only one (1) Program Summary is required for the Informatics metric.  

Aspirational Considerations: This metric will evolve over time to enhance the completeness of the research data 
warehouses across the CTSA Program consortium and incorporate additional types of data within warehouses as the CTSA 
Program, in collaboration with the iEC, finds useful and appropriate. Hubs are encouraged to test the collection of 
additional data domains to inform iEC discussions about the evolution of this metric. If hubs have collected a “stretch 
metric” to inform the consortium about the future of this metric please inform CLIC so they can convey to the iEC: 
https://clic-ctsa.org/common_metrics/help-desk. 

 


