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Computable Operational Definitions
Key Take-away Messages
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• Operational Definitions are essential for stakeholder submissions/reports/publications

• Computable Operational Definitions (CODefs) ensure consistency, transparency & 
simplicity in RWE

• “Small differences in the choice of operational definition … may have a large impact on 
study results.”
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Computable Operational Definitions
The Challenge
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• Implementing Computable Operational Definitions (CODefs) from concept to operation 
is hard

• Developing / selecting the best fit CODef for your study elements; having a complete set of options to select 
from & understanding the impact of each CODef on your study

• Managing code lists & value sets, and ensuring updates to code standards are managed over time; while 
maintaining an accurate representation of past studies

• No consistent practice
• How CODefs are represented *

• Re-use of updated CODefs is challenging (e.g., stored in Word, PDF, Excel files across convoluted folder systems)

• Standard set of CODefs to use across studies, programs, organizations or the industry

• There is value in leveraging advancements in technology to provide simplicity, 
consistency, that is compliant with stakeholder expectations

* Kamauu AWC. Clear, Consistent, and Computable Operational Definitions: Defining the Purpose and Data Needs for Real-World Evidence 
Generation. Presented at SCOPE 2023, Orlando, Florida, February 2023.
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Aligned with scientific objectives 
(e.g., I/E criteria, exposure, endpoints)

Explains a study construct (e.g., exposure, 
outcomes, covariates) or feature in 

general or qualitative terms.

Translation to a data source-specific 
operational definition

A data source-agnostic 
representation of the conceptual 

definition at the data variable level

Data Source-Specific 
CODef

?

Data Source-Agnostic 
CODef

Study Design 
Element

Conceptual 
Definitions

Confidential

Definition Journey: Clinical & Data Relevance
Matching Protocol Design Elements to CODefs

Inclusion: “Active treatment with 
immunosuppressives therapy“ ≥ 1 Medication Record from Immunosuppressive Therapies 

within the 12 months prior to the index date

Time period
(study-specific qualifier)

Code/Med List (value set)Data VariableMagnitude

Immunosuppressive 
therapy

Data Source-Agnostic CODefs:
- Clearly written, standards-based

- Defines the data need at the data variable level

- Computable version provides ability to generate 
Data Source-Specific CODefs

- Ensure consistency across multiple data sources 
within a given study, program, indication

Computable Operational 
Definition (CODef)

Operational Definitions
The data-specific operation or procedure a researcher follows 

to measure constructs in a particular study.
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Operational Definitions Development
Literature-driven CODef Development

Conceptual Definition Identification
• Determine relevant conceptual definitions

-- sources: study elements from public references, publications, study protocols 
(including I/E criteria, exposure, endpoints, covariates, etc.), and clinical 
expertise

Conceptual 
Definition 

Identification
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Conceptual Definition Identification
• Determine relevant conceptual definitions

-- sources: study elements from publications & study protocols (including 
inclusion/exclusion criteria, exposure, endpoints, covariates, etc.)

Operational Definition Identification
• Identify potentially relevant operational definitions for each conceptual definition

-- optimize search terms
-- tag info in publications (including definitions/algorithms, code lists, data 
sources, validation metrics & gold standard, etc.)

Confidential

Operational Definitions Development
Literature-driven CODef Development

Conceptual 
Definition 

Identification

Operational 
Definition 

Identification
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Operational Definition Identification
• Identify potentially relevant operational definitions for each conceptual definition

-- optimize search terms
-- tag info in publications (including definitions/algorithms, code lists, data 
sources, validation metrics & gold standard, etc.)

Operational Definition (OpDef) Selection and Extraction
• Determine the relevant operational definitions & code lists

-- review by medical informatics and content engineering experts
-- select relevant definitions and extract tagged information w/ references

Confidential

Operational Definitions Development
Literature-driven CODef Development

Conceptual 
Definition 

Identification

Operational 
Definition 

Selection & 
Extraction

Operational 
Definition 

Identification



ConfidentialNavidence. 

Operational Definition (OpDef) Selection and Extraction
• Determine the relevant operational definitions

-- review by medical informatics and content engineering team
-- select relevant definitions and extract tagged information w/ references

Computable Operational Definitions (CODefs) Creation
• Load & organize CODefs

-- parse information from the literature into granular data variable-level 
components, consistent with the stakeholder expectations
-- organize by indication / study
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Operational Definitions Development
Literature-driven CODef Development

Conceptual 
Definition 

Identification

Operational 
Definition 

Selection & 
Extraction

Operational 
Definition 

Identification

Computable 
Operational 
Definition 
Creation
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Computable Operational Definitions
CODef examples with code lists, references & validation metrics
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2 example CODefs for identifying 
people with Heart Failure
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Computable Operational Definitions
CODef examples with code lists, references & validation metrics
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2 example CODefs for identifying 
people with Heart Failure
… displaying code lists

Verify Code Lists: DuVall SL, Parker CG, Shields AR, Alba PR, Lynch JA, Matheny ME, Kamauu AWC. Toward Real-World Reproducibility: Verifying 
Value Sets for Clinical Research. Stud Health Technol Inform. 2024 Jan 25:310:164-168. [PMID: 38269786] Presented at MedInfo23, Sydney, 
Australia, July 2023.
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Computable Operational Definitions
CODef examples with code lists, references & validation metrics
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2 example CODefs for identifying 
people with Heart Failure

… displaying published validation 
metrics

“Small differences in the choice of 
operational definition … may have 
a large impact on study results.”



ConfidentialNavidence. 

Computable Operational Definitions
CODef examples with code lists, references & validation metrics
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There are 9 published CODefs for 
identifying people with Heart Failure

… here are 4 examples

“Small differences in the choice of 
operational definition … may have 
a large impact on study results.”
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Computable Operational Definitions
CODef examples with code lists, references & validation metrics
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Example CODefs for identifying a 
cohort of people with Castration-

Resistant Prostate Cancer (CRPC)
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Computable Operational Definitions
CODef examples with code lists, references & validation metrics
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An example CODef for identifying 
people treated with an 

Immunosuppressive therapy
… displaying med/code lists *

* Kamauu AWC, Parker CG, Shields AR, Glasser L, DuVall SL, Haidar G, Lynch JA, Kamauu AG, Taylor S, Talarico C. 
Development of a Comprehensive List of Immunosuppressive Therapies to Enable a Multi-Data Source Global Real-World 
Effectiveness Program of Immunocompromised Patients. Presented at ISPOR EU 2023, Copenhagen, Denmark, November 2023.
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Computable Operational Definitions
CODef examples with code lists, references & validation metrics
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LOINC code: 1975-2

LOINC code: 1920-8

LOINC code: 1742-6

LOINC code: 35591-7

Example lab-based CODefs for 
determining adequate liver & 

renal function
… using LOINC codes to define 

the lab tests of interest
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Computable Operational Definitions
Key Take-away Messages
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• Operational Definitions for each study element in studies generating real-world 
evidence (RWE) is essential for internal purposes as well as external stakeholders

• Computable Operational Definitions (CODefs) are compliant with stakeholder 
expectations, with added benefits:

• Data source-agnostic CODefs support fit-4-purpose data qualification and ensure consistency across multi-data 
source / multi-country RWE programs *

• Data variable level CODefs with code lists provide transparency of standards-based definitions for data queries / 
collection, case ascertainment, cohort stratification, analyses, results reporting and publications, etc.

• Data source-specific CODef translations afford simplicity for data partners and data analysts, without ambiguity

• “Small differences in the choice of operational definition … may have a large impact on 
study results.”

* Kamauu AWC, Parker CG, Shields AR, Glasser L, Dube S, Talarico C, Taylor S. Development of Computable Operational Definitions to Maximize 
Comparability & Consistency Across a Multi-Data Source Global Real-World Effectiveness Program. Presented at ICPE 2023, Halifax, Canada, 
August 2023.
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