
___________

Childhood Obesity Data Initiative (CODI)

Denver Pilot Evaluation Plan
__________

July 2019

Contents

1Glossary


1Executive Summary


2Introduction


2Relevant Frameworks & Evaluations


4Evaluation Purpose & Goals


4Evaluation Stakeholders


6Evaluation Methods


6Evaluation Approach


6Evaluation Questions


7Data Sources & Collection Methods


8Data Analysis


9References


1Appendix


1A.
Evaluation Workgroup Members


2B.
Evaluation Questions, Data Sources, and Methods


1C.
Evaluation Planning Matrix




Glossary

	Ancillary data tables
	Tables added to the PCORnet CDM. This includes tables from CHORDS VDW, OMOP CDM, and new-for-CODI tables

	CODI architecture
	Includes CODI data/information architecture (i.e., data model + query architecture) and CODI identity management solution

	CODI data model
	Includes both the research data model and the identity management model; Includes PCORnet data tables, tables copied from the CHORDS VDW, tables copied from the OMOP CDM, and new-for-CODI tables. 

	CODI data/information architecture
	Includes CODI data model and the CODI query architecture

	CODI identity management data model
	Contains two tables to support the management of hashes for PPRL and the creation of longitudinal records

	CODI query architecture
	CODI architecture that supports functionalities such as- (a) sending query to the TTP, (b) translating the overall research request into smaller targeted queries for each data contributor, (c) receiving and processing the local portion of the query to generate answers, (d) Building a longitudinal record, and (e) computing the final answer

	CODI research data model
	Contains existing tables from PCORnet CDM and conceptual themes that will be new-for-CODI tables (e.g., referrals and asset delivery, and cost table based on OMOP)

	CODI solution
	Includes the CODI architecture (i.e., data model, query architecture, IM solution), the CODI governance structure, and the CODI Collaborative

	Conceptualized CODI data model
	Includes the full menu of ancillary tables from the CODI research data model and the identity management data model

	Data Partner
	Data contributors or implementation sites which contribute data 

	End User
	Primary intended end-user of CODI's information/data infrastructure (i.e., childhood obesity PCOR and CER researchers)

	Expanded data capacity
	Includes the development and use of health outcomes research networks, the expansion of core functionalities for research (i.e., use of clinical data for research, linking of clinical and other data for research, use of enhanced publically funded data systems for research), and the development and use of key infrastructure requirements (standards and services) and environmental elements (policy and governance structures) that must be in place to enable the utilization of those functionalities. 

	Identity Management (IM)
	A collective process of: (a) Record Matching: Comparing data, sourced from the same or multiple entities, to identify records related to the same individual, (b) Record Linkage: Combining data, sourced from the same or multiple entities, to join information related to the same individual, and (c) Reconciliation: The process for reconciling data from multiple sources.

	Identity Management (IM) Solution
	The IM tool that best-fits the data linkage and de-duplication solution.

	Implemented CODI data model
	Includes a subset of the ancillary tables from the CODI research data model implemented at local sites

	Measurement or end-results
	Numerical observation related to the metric.

	Metric
	Standard for measuring an item or entity.

	MITRE Dataset
	MITRE's Synthea dataset

	New-for-CODI data tables
	Refers to the new ancillary tables from CODI research data model implemented at local sites

	Project Activity Artifacts
	Document artifacts from a given CODI activity; may include a structured evaluation reporting template or other activity artifacts such as PowerPoints, timelines, meeting notes, attendance rosters, official reports, etc. 

	Services
	Refer to resources that researchers can use to capture, store, link, analyze, or exchange data or evidence. Services can be provided through a distributed model provided off-site (such as through the internet), over a network or through a cloud-based model.

	Standards
	Nationally accepted specifications that have been widely approved and adopted as a result of market forces, community consensus or regulatory requirement (e.g., specifications for capturing, storing, representing, linking, and exchanging data in a secure manner)

	Unintended consequences
	Unanticipated negative outcomes that were not foreseen at the onset of the CODI project


Executive Summary

To improve data capacity for childhood obesity research, the U.S. Centers for Disease Control and Prevention (CDC), funded by the Patient-Centered Outcomes Research Trust Fund, is leading the Childhood Obesity Data Initiative (CODI). CODI will use and modify existing tools to facilitate access to patient-level, linked, longitudinal data that includes risk factors, clinical and community settings’ weight management interventions, and health outcomes across health systems and sectors.
This document describes the design of CODI’s Denver pilot evaluation and reflects input from various stakeholders – included the CODI collaborative workgroup (CCGW), research subgroup, evaluation workgroup, and other entities involved the CODI Denver pilot. 
Three goals inform the development and execution of the CODI pilot evaluation: 
1. Describe the approaches (processes, solutions, and tools) used to develop and implement CODI in Denver, CO, including:

a. Establishment and sustention of a national and local collaborative 

b. Establishment of a governance structure

c. CODI architecture development and implementation

2. Assess the strengths and weaknesses of the approaches used, including: 

a. The extent to which the Denver pilot has expanded data capacity to capture, link and query clinical and community data to support patient centered outcomes research (PCOR), comparative effectiveness research (CER), and surveillance

b. The extent to which the information and research needs of the end-users were met.

3. Identify lessons learned and recommendations for the dissemination and implementation of similar data capacity initiatives among other Distributed Research Networks.

The Denver pilot evaluation is designed to address these goals and provide the CODI collaborative – as well as other organizations interested in the implementation of CODI – with relevant and useful information for decision-making related to the development and implementation of the CODI solution. 
This design leverages key concepts from several types of evaluations including distributed research network evaluations and public health informatics evaluations. This document references and summarizes relevant evaluation frameworks and studies to serve as resources during the development of evaluation tools and the execution of the execution. 
The proposed evaluation is largely formative, leveraging a mixed methods approach to both data collection and analysis; including the use of quantitative and qualitative analysis available through secondary data sources and primary data collection methods. This evaluation seeks to leverage (to the greatest extent possible) existing documentation and artifacts produced by the subgroups to accomplished the three goals listed above.  
Introduction
The CODI solution was developed and implemented in Denver, CO across 4 major phases beginning in October, 2018. The phases included 1) information gathering, 2) feasibility, 3) development, and 4) implementation. Each phase of the CODI project included different activities spanning CODI’s data architecture, identity management solution, and governance. 

This evaluation design includes the information needed to guide the evaluation of the development and implementation of CODI solution across these 4 major phases.  This report includes background on relevant evaluations and frameworks which informed the design of the CODI evaluation; a description of the evaluation purpose and goals; identification of the evaluation stakeholders; and a description of the evaluation approach including key evaluation questions, data sources, and methods for collection and analysis.  
Relevant Frameworks & Evaluations
The design of this evaluation was based on guidelines developed by Nykanen et al. for good evaluation practices in health informatics (GEP-HI).1 The GEP-HI guideline outlines essential aspects and activities to take into account in the design and execution of a health informatics evaluation study.  The guideline emphasizes the 6 phases of 1) developing a preliminary outline, 2) clarifying study design, 3) making the methods operational, 4) planning for the evaluation, 5) executing the evaluation study, and 5) completing the evaluation study. The design of this evaluation followed select items from phases 1 and 2, which are listed in Table 1. 
	Table 1 – Select phases and items of the GEP-HI guideline used in the design of CODI’s evaluation

	Phase No.
	Phase
	Items of the Phase

	1
	Preliminary Outline
	· Purpose of the study

· Primary audience

· Identification of the study – funding party(ies)

· First identification of stakeholders

· The organizational and user context of the evaluation study

· Object of evaluation
· First exploration of evaluation methods to be used

· Preliminary permissions for publication

· Result of preliminary outline

· Formal acceptance to proceed to the next phase

	2
	Study Design
	· Detailed rationale and objectives for the study

· Key evaluation issues, questions, indicators

· Stakeholder analysis
· Study methods

· Organizational context, the study setting

· Formal acceptance to proceed to the next phase


This evaluation leverages the RE-AIM framework put forth by Glasglow et al. and the Consolidated Framework for Implementation Research (CFIR) developed by Damschroder et al. to identify concepts upon which an evaluation can be based.2,3 RE-AIM is a framework for assessing project elements that can improve sustainable adoption and implementation of effective interventions. The CFIR is a framework for assessing context in terms of existing or potential barriers and facilitators to successful implementation. These frameworks were selected because their emphasis on implementation and scalability aligned with the overall CODI project objectives to expand data capacity for PCOR and CER. Table 2 lists the RE-AIM and CFIR constructs relevant to the current evaluation. 
	Table 2 – Select Constructs from the Consolidated Framework for Implementation Research (CFIR) and RE-AIM

	CFIR Construct
	Relevance to Current Evaluation

	Intervention Characteristics: includes constructs related to characteristics of the intervention being implemented into a particular organization
	· End user perceptions
· Costs

· Relative advantage over alternative solutions

· Adaptability

· Perceived difficulty of implementation

	Outer Setting: includes constructs related to factors such as the economic, political and social context within which an organization resides
	· Inter-organizational connections

	Inner Setting: includes constructs related to features such as the structural, political and cultural contexts through which the implementation process will proceed
	· Data partner characteristics
· Resource availability

· Access to knowledge & information

	Characteristics of Individuals: includes constructs related to the individuals involved with the intervention and/or implementation process
	· Engaged stakeholder characteristics

· Data partner characteristics

	Process: includes constructs related to essential activities of the implementation process that are common across organizational change models
	· Phases of development & implementation
· Involvement of appropriate individuals in the design and implementation

	RE-AIM Construct
	Relevance to Current Evaluation

	Reach: the absolute number, proportion, and representativeness of individuals who are willing to participate in a given initiative, intervention, or program.
	· Engaged stakeholder characteristics

· Data partner characteristics

	Effectiveness: the impact of an intervention on important outcomes, including potential negative effects, quality of life, and economic outcomes.
	· End user perceptions

· Unintended consequences

	Adoption: the absolute number, proportion, and representativeness of settings and intervention agents (people who deliver the program) who are willing to initiate a program.
	· Data partner characteristics

	Implementation: refers to the intervention agents’ fidelity to the various elements of an intervention’s protocol, including consistency of delivery as intended and the time and cost of the intervention. 
	· Phases of development & implementation

	Maintenance: the extent to which a program or policy becomes institutionalized or part of the routine organizational practices and policies
	· Leveraged use of existing infrastructure and governing bodies



The CODI evaluation workgroup referenced several types of evaluations when proposing this design, including:
· Public health informatics evaluation plans and evaluation reports, like: 

· The Digital Bridge Multisite Evaluation Plan
· The Community Resource Inventory Service for Patient e-Referral (CRISPeR) Evaluation Report

· Distributed research networks’ evaluation plans and evaluation reports, like:

· The Colorado Health Observation Regional Data Service (CHORDS) Program Evaluation Plan

· The PCORnet Obesity Observational Research Initiative Evaluation Report: Antibiotics Study and Bariatric Study
These evaluations relied heavily on qualitative indicators collected through key informant interviews, focus groups, surveys, or document review. Consistent with the referenced evaluations, the CODI evaluation will leverage a mixed methods approach with the primary method of analysis being qualitative through document review and questionnaires. 

Indicators for this evaluation were modeled to a certain degree from these evaluation plans and reports, along with expert input. Throughout the design of the CODI evaluation, feedback was solicited from the CODI evaluation workgroup, the CODI collaborative workgroup (CCWG), and the CODI research subgroup. Workgroups and subgroups were made up of members representing expertise in informatics, evaluation, public health, identity management, health services research, and childhood obesity disciplines. A list of CODI’s evaluation workgroup members and their roles in the design of evaluation are available in Appendix A. 
Evaluation Purpose & Goals

The CODI Project Directors requested than an evaluation be conducted of the CODI pilot project in Denver, CO. An evaluation workgroup was formed and charged with designing the evaluation, including identifying the evaluation’s purpose and goals, focusing the evaluation, and determining the methods of data collection and analysis. The CODI evaluation is meant to serve the dual purpose of: 
1) Determining the extent to which CODI has expanded data capacity in Denver, CO to support multisector patient-centered outcomes and comparative effectiveness research (PCOR/CER) for childhood obesity, and 
2) Identifying the processes, tools, and lessons learned that could inform similar data capacity initiatives among Distributed Research Networks (DRNs) in childhood obesity and other conditions.
The evaluation workgroup identified and approved evaluation goals to further focus the evaluation. The CODI evaluation aims to examine questions which correspond to the following three foci: 
1. Describe the approaches (processes, solutions, and tools) used to develop and implement CODI in Denver, CO, including:
a) Establishment and sustention of a national and local collaborative 
b) Establishment of a governance structure
c) Requirements gathering process
d) CODI architecture development and implementation
2. Assess the strengths and weaknesses of the approaches used, including: 
a) The extent to which the Denver pilot has expanded data capacity to capture, link and query clinical and community data to support PCOR, CER, and surveillance
b) The extent to which the information and research needs of the end-users were met
3. Identify lessons learned and recommendations for the dissemination and implementation of similar expanded data capacity initiatives among other Distributed Research Networks

Evaluation Stakeholders

Evaluation stakeholders are people or organizations who have an interest in or are affected by the evaluation and its results. Stakeholders offer insights on the evaluability of key questions, suggest methods, and provide recommendations to help make evaluation results actionable. Engaging relevant stakeholders in the design and execution of the evaluation helps ensure evaluation findings are useful, relevant, and credible. 
	Table 3 – Stakeholder Assessment and Engagement Plan

	Stakeholder
	Primary Intended Users of the Evaluation
	Participation in and Uses of the Evaluation

	CODI CDC Project Directors
	Yes
	· Approves the evaluation plan

· Receives and disseminates the evaluation report & recommendations

	CODI Evaluation Workgroup
	No
	· Provides input and feedback on the development of the evaluation plan

· Contributes to the interpretation of the evaluation results

· Works with the evaluator(s) to develop the final evaluation report  

	CODI Research Subgroup
	Yes
	· Provides input and feedback on the development of the evaluation plan

· Uses the evaluation report & recommendations to inform future expanded data capacity initiatives for PCOR, CER, & surveillance

	CODI Collaborative Workgroup (CCWG)§
	Yes
	· Provides input and feedback on the development of the evaluation plan

· Provides data needed for the CODI pilot evaluation

· Contributes to the interpretation of the evaluation results

	CODI Collaborativeǂ
	Yes
	· Uses the evaluation report & recommendations to inform future expanded data capacity initiatives for PCOR, CER, & surveillance

	CODI Implementation Sites
	Yes
	· Provides data needed for the CODI pilot evaluation

· Contributes to the interpretation of the evaluation results

· Reviews the final evaluation report 

	Distributed Research Networks¶
	No
	· Uses the evaluation report & recommendations to inform future expanded data capacity initiatives for PCOR, CER, & surveillance 

	Evaluation Planner(s)
	No
	· Develops the evaluation plan

· Presents updates and interim results to the CODI Evaluation Workgroup, CODI Research Subgroup, and CCWG

	Evaluator(s)
	No
	· Works with CCWG members and CODI Implementation Sites to collect and analyze data for the evaluation

· Presents updates and interim results to the CODI Evaluation Workgroup, CODI Research Subgroup, and CCWG

· Synthesizes evaluation results

· Develops interim and final evaluation reports

	§ Inclusive of CODI project management team, implementers, and selected end users who inform CODI’s infrastructure development 

	ǂ Inclusive of local health departments, federal partners, healthcare organization, health IT developers, and CODI project champions

	¶ Indicates Distributed Research Networks not currently engaged in the CODI Collaborative 


Evaluation Methods

Evaluation Approach

The CODI evaluation design is based on a formative and behavioral-objective approach.4 When developing a new program or activity, a formative evaluation ensures that the program or activity is feasible, appropriate, and acceptable before full implementation.5 Formative evaluations support the fine-tuning of a model, including the testing and validation of instruments and procedures, prior to a summative evaluation. The importance of lessons learned during the design and implementation of a new program or activity is major focus of formative evaluations and is included in this evaluation design.

The goals of a behavioral-objective approach (also known as a goals-based approach) are to assess the degree to which the objectives of a program, product, or process have been achieved. Goal 2 aligns with this approach and assesses the extent to which the CODI pilot has met its objective to expand data capacity and meet researchers’ needs. 
Evaluation Questions
There are 17 key evaluation questions guiding the CODI pilot evaluation. Each one of these evaluation questions corresponds to one of the evaluation goals as indicated in Appendix B.  
1. How was the CODI national and local collaborative structure established and sustained in Denver, CO? 

2. How were local stakeholder priorities integrated into the CODI solution?

3. How was the CODI governance structure established in Denver, CO? 

4. How were technical and functional requirements gathered as part of the CODI project in Denver, CO?

5. How was the CODI data model developed and built in Denver, CO? 

6. How was the CODI query architecture identified and implemented in Denver, CO? 

7. How was the CODI IM solution identified, selected, adapted, and implemented for the Denver, CO pilot?

8. How well does the selected IM solution(s) fit the requirements for facilitating the linkage of data across clinical and community sites, including both hash and linkage methods?

9. How well does the CODI data/information architecture fit the requirements for the capture and querying of clinical and community data?

10. To what extent does the implemented CODI architecture meet end-user's anticipated needs for research and surveillance, and how might their information needs be further met? 

11. What unintended consequences were found during development and implementation of the CODI solution in Denver, CO? 

12. What lessons were learned for engaging local and national stakeholders?

13. What lessons were learned through the process of establishing CODI's governance structure?

14. What lessons were learned through the process of CODI's requirements gathering? 

15. What lessons were learned through the process of developing and implementing CODI's architecture? 

16. What resources (human, financial, and technical) were required to implement CODI's pilot in Denver, CO?

17. Based on lessons learned in the CODI pilot, what recommendations can be made for implementing similar enhanced data capacity initiatives to support PCOR, CER, and surveillance in other Distributed Research Networks (DRNs)?

These evaluation questions were identified, developed, and refined by the evaluation workgroup, along with review and input from the CCWG and research subgroup. If deemed necessary and acceptable by the evaluation workgroup, the evaluator(s) can modify these questions or add new questions in consultation with the evaluation workgroup. Each evaluation question is associated with one or more indicators. Indicators are specific pieces of information about an aspect of a project—basically, what will be measured in order to answer the evaluation questions. It is useful to use multiple indicators to address an evaluation question, including qualitative and quantitative data. Appendix C provides lists the indicators for each evaluation question along with associated data sources, data collection, and analysis methods. Each indicator was earmarked with a necessary vs. nice-to-have priority level based on importance or feasibility. 

· Necessary indicators: deemed central to answering the corresponding evaluation question

· Nice-to-Have indicators: would aid in answering the corresponding evaluation question, but are not required. These indicators may be difficult to capture due to timing or resources, causing their feasibility to outweigh their value. 
Evaluation questions 1-7 are linked to goal 1 and describe the approaches (processes, solutions, and tools) used to develop and implement CODI in Denver, CO. These questions include the establishment of CODI’s national and local collaborative, CODI’s governance structure, CODI’s requirements gathering process, and CODI’s architecture development/implementation. Each of these questions includes qualitative indicators describing the development and implementation process, identifying the number and types of stakeholders involved, and soliciting insights on facilitators and barriers (technical, social, organizational, political, etc.) to each approach. 
Evaluation questions 8-10 are linked to goal 2 and assess the extent to which the CODI pilot in Denver, CO has met its objectives to expand data capacity and meet end-users research needs. These questions are intended to elicit information on the performance of CODI’s IM solution(s) and CODI’s data/information architecture to capture, link, and query clinical and community data. The indicators associated with these questions include those intended to measure the functional and performance requirements of the associated solutions(s) and architecture. 

Evaluation questions 11-17 are linked to goal 3 and address the lessons learned during the development and implementation of the CODI pilot and recommendations for similar data capacity building initiatives among distributed research networks. These questions are intended to address the funders’ interest in understanding lessons learned in the implementation process and the project directors’ interest in information expansion of the CODI solution to future sites and data partners. Recommendations to distributed research networks will be based on the findings and conclusions drawn from lessons learned. 
Data Sources & Collection Methods
The evaluation design is based on a mixed-methods approach, with approximately half of the evaluation indicators relying on qualitative methods and half relying on quantitative methods. 
Data sources are the entities from which data will be drawn. Each evaluation indicator corresponds with one or more data sources and means for collecting that data. This evaluation emphasizes the use of four broad data sources in order to answer CODI’s key evaluation questions: 

· CODI Project Activity Document Artifacts: Document artifacts from a given CODI activity such as PowerPoints, timelines, meeting notes, etc.

· MITRE Synthea Data: MITRE’s Synthea dataset
· Data Partner: information drawn from data contributors or implementation sites which contribute data
· End User: information drawn from a primary intended end-user of CODI's information/data infrastructure (i.e., childhood obesity PCOR and CER researchers)
Data locations further specify the source from which data is drawn. Types of data locations may include meeting minutes, PowerPoint presentations, project charters, official reports, names of specific databases, or types of end users. A list of data sources and locations which correspond to each evaluation indicator are listed in Appendix C. 
For evaluation purposes, data are commonly collected through one or more of six methods: questionnaires, observations, databases, focus groups, interviews, or document review. This evaluation design emphasizes the use of document review, database, and questionnaires as the main data collection methods. These data collection methods were selected to comply with CDC restrictions on primary data collection for reporting purposes and to minimize the burden of data collect and analysis for the evaluator(s). 

· Document Review: review of existing sources such as documents, reports, and other written artifacts with the intention of collecting specific data and information

· Database: review of documented results from a structured set of data 

· Questionnaires: mixed methods questionnaire or survey of end-users and data partners, focused on addressing specific evaluation questions  

Data Analysis

The CODI pilot evaluation will employ both qualitative and quantitative methods in analyzing data that corresponds to each evaluation indicator. 

The evaluator(s) will use qualitative analysis methods to identify and describes process, facilitators and barriers, and lessons learned from data for corresponding indicators across CODI project activities. The evaluator(s) will take steps to ensure that the qualitative findings accurately reflect the processes and experiences of those involved with each activity. The evaluator(s) will use quantitative analysis methods to identify the number of stakeholders involved in various CODI project activities and to measure the functional and performance metrics of the IM solution(s) and data/information architecture. 

A more detailed list of data analysis methods for each indicator and plans for interpretation can be found in Appendix C. 
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Appendix

A. Evaluation Workgroup Members

	Name
	Organization
	Role in Evaluation Planning
	Functions

	Megan Harrison
	CDC
	Planning Lead (Full Plan)
	· Solicits feedback from Evaluation Plan Advisors

· Keeps project on task according to scope, timeline and resources

· Ensures high-quality deliverables

· Makes day-to-day decisions

· Clarifies roles and responsibilities as needed

· Takes and distributes meeting minutes

· Drafts final deliverables

· Coordinates logistics for meetings

	Pradeep Podila
	CDC
	Co-Planning Lead (Identity Management(IM)) 
	· 

	Aly Goodman
	CDC
	CODI Project Director
	· Attends evaluation planning meetings and provides input

· Makes high-level decisions

· Approves evaluation planning activities

	Ray King
	CDC
	CODI Project Co-Director

Evaluation Plan Advisor
	· Attends evaluation planning meetings and provides input

· Makes high-level decisions

· Approves evaluation planning activities

· Provide direction and guidance on the evaluation plan as needed

· Helps solves problems and addresses challenges

· Reviews written material and provides feedback as needed

	Nedra Garett
	CDC
	CODI Project Co-Director 
Evaluation Plan Advisor
	· 

	Sridhar Papagari
	CDC
	Evaluation Plan Advisor
	· Regularly attends evaluation planning meetings and provides input

· Provide direction and guidance on the evaluation plan as needed

· Helps solves problems and addresses challenges

· Reviews written material and provides feedback as needed

· Approves evaluation planning activities

	Jina Dcruz
	CDC
	Evaluation Plan Advisor
	· 

	Kenneth Scott
	DPH
	Evaluation Plan Advisor
	· 

	Art Davidson
	DPH
	Evaluation Plan Advisor
	· 

	John Rose
	MITRE
	Evaluation Plan Advisor
	· 

	Dawn Heisey-Grove
	MITRE
	CODI Project Manager
	· Ensures evaluation planning activities fit within the larger project plan

· Supports engagement with CCWG & CODI Collaborate as needed

	Peter Mork
	MITRE
	CODI Associate Project Manager
	


B. Evaluation Questions, Data Sources, and Methods

	Evaluation Goals
	Evaluation Questions
	Data Sources/Methods

	1. Describe the approaches (processes, solutions, and tools) used to develop and implement CODI in Denver, CO, including:
	
	

	1a. Establishment and sustention of a national and local collaborative
	1. How was the CODI national and local collaborative structure established and sustained in Denver, CO? 

2. How were local stakeholder priorities integrated into the CODI solution?
	Methods: Document Review

Data Sources: Project Activity Artifacts (work plans)

	1b. Establishment of a governance structure
	3. How was the CODI governance structure established in Denver, CO?
	Methods: Document Review

Data Sources: Project Activity Artifacts (work plans)

	1c. Requirements gathering process
	4. How were technical and functional requirements gathered as part of the CODI project in Denver, CO?
	Methods: Document Review

Data Sources: Project Activity Artifacts (work plans, meeting minutes, powerpoint presentations)

	1d. CODI architecture development and implementation
	5. How was the CODI data model developed and built in Denver, CO? 

6. How was the CODI query architecture identified and implemented in Denver, CO? 

7. How was the CODI IM solution identified, selected, adapted, and implemented for the Denver, CO pilot?
	Methods: Document Review

Data Sources: Project Activity Artifacts (work plans, reports, excel workbooks)

	2. Assess the strengths and weaknesses of the approaches used, including:
	
	

	2a. The extent to which the Denver pilot has expanded data capacity to capture, link and query clinical and community data to support PCOR, CER, and surveillance
	8. How well does the selected IM solution(s) fit the requirements for facilitating the linkage of data across clinical and community sites, including both hash and linkage methods?

9. How well does the CODI data/information architecture fit the requirements for the capture and querying of clinical and community data?
	Methods: Database; Document Review; Questionnaire

Data Sources: MITRE Dataset (Synthea); Project Activity Artifacts (report); Data Partners; End Users (researchers)

	2b. The extent to which the information and research needs of the end-users were met
	10. To what extent does the implemented CODI architecture meet end-user's anticipated needs for research and surveillance, and how might their information needs be further met?
	Methods: Questionnaire

Data Sources: End Users (researchers)

	3. Identify lessons learned and recommendations for the dissemination and implementation of similar data capacity initiatives among other Distributed Research Networks
	11. What unintended consequences were found during development and implementation of the CODI solution in Denver, CO? 

12. What lessons were learned for engaging local and national stakeholders?

13. What lessons were learned through the process of establishing CODI's governance structure?

14. What lessons were learned through the process of CODI's requirements gathering? 

15. What lessons were learned through the process of developing and implementing CODI's architecture? 

16. What resources (human, financial, and technical) were required to implement CODI's pilot in Denver, CO?

17. Based on lessons learned in the CODI pilot, what recommendations can be made for implementing similar enhanced data capacity initiatives to support PCOR, CER, and surveillance in other Distributed Research Networks (DRNs)?
	Methods: Document Review

Data Sources: Project Activity Artifacts (project charter)


C. Evaluation Planning Matrix
	Evaluation Question Number
	Evaluation Question
	Indicator† 
	Priorityǂ
	Data Source¶
	Data Locationǁ 
	Data Collection Method§
	Analysis Plan
	Interpretation

	1
	How was the CODI national and local collaborative structure established and sustained in Denver, CO? 
	Process to establish and sustain the national and local collaborative
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process for establishing and sustaining the CODI collaborative, including comparison in the process by national vs. local collaborative
	Identify the process for establishing and sustaining the CODI national and local collaborative

	1
	
	Timeline for establishing and sustaining CODI's national and local collaborative
	Nice-to-Have
	Project Activity Artifacts
	Workplan
	Document Review
	Count of total calendar time (e.g., days) for establishing and sustaining the CODI national and local collaborative, including first meeting dates, final meeting dates, and frequency and duration of meetings
	Identify the timeline and count of total calendar time for establishing and sustaining the CODI national and local collaborative

	1
	
	Number of stakeholders invited to the national and local collaborative
	Necessary
	Project Activity Artifacts
	
	Document Review
	Count of number of stakeholders invited to participate in the CODI national and local collaborative
	Count of the number of stakeholders invited to participate in the CODI national and local collaborative

	1
	
	Number of stakeholders who participated in the national and local collaborative
	Necessary
	Project Activity Artifacts
	
	Document Review
	Count of the number of stakeholders who participated in the CODI national and local collaborative, by attending at least one meeting
	Count of the number of stakeholders who participated in the CODI national and local collaborative

	1
	
	Organizational representation of stakeholders who participated in the national and local collaborative
	Necessary
	Project Activity Artifacts
	
	Document Review
	List of types of organizations that participated in the local and national collaborative by attending at least one meeting
	Identify the types of organizations represented by stakeholders who participated in the CODI national and local collaborative

	2
	How were local stakeholder priorities integrated into the CODI solution?
	Process for soliciting and incorporating local stakeholder priorities into the CODI solution
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process for soliciting and incorporating stakeholder priorities into the CODI solution
	Identify how stakeholder priorities were solicited and incorporated into the CODI solution

	3
	How was the CODI governance structure established in Denver, CO? 
	Process of establishing CODI governance structure
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process of establishing CODI governance structure
	Identify how the CODI governance structure was established

	3
	
	Facilitators and barriers encountered during the establishment of the CODI governance structure
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify facilitators and barriers to establishing CODI governance structure, including facilitators and barriers by major milestones
	Identify facilitators and barriers to the process of establishing CODI's governance structure

	3
	
	Timeline of Master Sharing Agreement (MSA) development & approval
	Necessary
	Project Activity Artifacts
	Work plan
	Document Review
	Count of total calendar time for MSA development and approval; total time and breakdown of time by any major milestones (e.g., draft to lawyers and lawyers to final approval). Includes the first subgroup meeting date, the final meeting date, and frequency and duration of meetings
	Identify the timeline and count of total calendar time for MSA development and adoption

	3
	
	Estimated CODI staff hours spent on MSA development
	Nice-to-Have
	Project Activity Artifacts
	
	Document Review
	Estimated count of total hours of project staff (i.e. those hired/contracted to carry out CODI activities) time for MSA development; including breakdown by major project milestone
	Total project staff (i.e. those hired/contracted to carry out CODI activities) time and distribution required to establish CODI MSA

	3
	
	Number and type of stakeholders involved in MSA development & adoption
	Nice-to-Have
	Project Activity Artifacts
	
	Document Review
	Count total number and representation of stakeholders involved in MSA development
	Identify the number and types of stakeholders involved in establishing CODI MSA

	4
	How were technical and functional requirements gathered as part of the CODI project in Denver, CO?
	Process of CODI requirements gathering: Research Questions
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process of developing and finalizing CODI research questions
	Identify how CODI's research questions were developed and finalized as part of CODI's requirements gathering

	4
	
	Timeline of CODI requirements gathering: Research Questions
	Nice-to-Have
	Project Activity Artifacts
	Work plan
	Document Review
	Count of total calendar time to develop and finalize research question; total time and breakdown of time by any major milestones. Includes the first subgroup meeting date, the final meeting date, and frequency and duration of meetings
	Identify the timeline and count of total calendar time for research question development and finalization

	4
	
	Number and type of stakeholders of stakeholder engaged: Research Questions
	Necessary
	Project Activity Artifacts
	Meeting Minutes
	Document Review
	Count of number of stakeholders engaged in the development and finalization of the CODI research questions and representation of stakeholders by attended at least one subgroup meeting
	Identify the number and types of stakeholders engaged as part of the development and finalization of the CODI research questions

	4
	
	Facilitators and barriers encountered during the development and finalization of the CODI research questions
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify facilitators and barriers to the development and finalization of the CODI research questions
	Identify facilitators and barriers to the process of developing and finalizing the CODI research questions

	4
	
	Process of CODI requirements gathering: Programmatic Environmental Scan
	Necessary
	Project Activity Artifacts
	PowerPoint Presentation
	Document Review
	Thematic coding to identify the process of conducting CODI's programmatic environmental scan
	Identify how CODI's programmatic environmental scan was conducted as part of CODI's requirements gathering

	4
	
	Timeline of CODI requirements gathering: Programmatic Environmental Scan
	Nice-to-Have
	Project Activity Artifacts
	PowerPoint Presentation
	Document Review
	Count of total calendar time to conduct the programmatic environmental scan; total time and breakdown of time by any major milestones. Includes first subgroup meeting date, the final meeting date, and frequency and duration of meetings
	Identify the timeline and count of total calendar time for conducting CODI's programmatic environmental scan

	4
	
	Number and type of stakeholder engaged: Programmatic Environmental Scan
	Necessary
	Project Activity Artifacts
	PowerPoint Presentation
	Document Review
	Count of number and representation of stakeholders who participated in at least one stakeholder discussion as part of conducting CODI's programmatic environmental scan
	Identify the number and types of stakeholders engaged as part of conducting CODI's programmatic environmental scan

	4
	
	Number of hours of stakeholder discussions: Programmatic Environmental Scan
	Necessary
	Project Activity Artifacts
	Meeting Minutes
	Document Review
	Count of the number of hours of stakeholder discussions as part of conducting CODI's programmatic environmental scan
	Identify the total number of hours stakeholder discussion in conducting CODI's programmatic environmental scan

	4
	
	Facilitators and barriers encountered during the programmatic environmental scan
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify facilitators and barriers to conducting CODI's programmatic environmental scan
	Identify facilitators and barriers to the process of conducting CODI's programmatic environmental scan

	4
	
	Process of CODI requirements gathering: IM Pre-Work
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process of conducting CODI's IM pre-work
	Identify how CODI's IM pre-work was conducted as part of CODI's requirements gathering

	4
	
	Timeline of CODI requirements gathering: IM Pre-Work
	Nice-to-Have
	Project Activity Artifacts
	Work plan
	Document Review
	Count of total calendar time to conduct the IM pre-work; total time and breakdown of time by any major milestones. Includes first subgroup meeting date, final subgroup meeting date, and frequency and duration of meetings
	Identify the timeline and count of total calendar time for conducting CODI's IM-prework

	4
	
	Number and type of stakeholder engaged: IM Pre-Work
	Necessary
	Project Activity Artifacts
	
	Document Review
	Count of number and representation of stakeholders who participated in at least one stakeholder discussion as part of conducting CODI's IM pre-work
	Identify the number and types of stakeholders engaged as part of conducting CODI's IM pre-work

	4
	
	Number of hours of stakeholder discussions: IM Pre-Work
	Necessary
	Project Activity Artifacts
	
	Document Review
	Count of the number of hours of stakeholder discussions as part of conducting CODI's IM pre-work
	Identify the total number of hours stakeholder discussion in conducting CODI's IM pre-work

	4
	
	Facilitators and barriers encountered during the IM pre-work
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify facilitators and barriers to conducting CODI's IM pre-work
	Identify facilitators and barriers to the process of conducting CODI's IM pre-work

	4
	
	Process of CODI requirements gathering: Business Process Analysis
	Necessary
	Project Activity Artifacts
	PowerPoint Presentation
	Document Review
	Thematic coding to identify the process of conducting CODI's business process analysis
	Identify how CODI's business process analysis was conducted as part of CODI's requirements gathering

	4
	
	Timeline of CODI requirements gathering: Business Process Analysis
	Nice-to-Have
	Project Activity Artifacts
	Work plan
	Document Review
	Count of total calendar time to conduct the business process analysis, total time and breakdown of time by any major milestones. Includes first meeting date, final meeting date, and frequency and duration of meetings
	Identify the timeline and count of total calendar time for conducting CODI's business process analysis

	4
	
	Number and type of stakeholder engaged: Business Process Analysis
	Necessary
	Project Activity Artifacts
	Meeting Minutes
	Document Review
	Count of number and representation of stakeholders engaged while conducting CODI's business process analysis
	Identify the number and types of stakeholders engaged as part of conducting CODI's business process analysis

	4
	
	Number of hours of stakeholder discussions: Business Process Analysis
	Necessary
	Project Activity Artifacts
	
	Document Review
	Count of the number of hours of stakeholder discussions as part of conducting CODI's business process analysis
	Identify the total number of hours of stakeholder discussions in conducting CODI's business process analysis

	4
	
	Facilitators and barriers encountered during the business process analysis
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify facilitators and barriers to conducting CODI's business process analysis
	Identify facilitators and barriers to the process of conducting CODI's business process analysis

	4
	
	Process of CODI requirements gathering: December 2018 Meeting
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process of conducting requirements gathering as part of the December 2018 meeting
	Identify how CODI's technical and functional requirements were elicited during the December 2018 meeting as part of CODI's overall requirements gathering

	4
	
	Timeline of CODI requirements gathering: December 2018 Meeting
	Nice-to-Have
	Project Activity Artifacts
	Meeting Minutes
	Document Review
	Count of total calendar time to conduct the December 2018 meeting; total time and breakdown of time by any major milestones. Includes first meeting date (e.g., planning meeting), final meeting date (e.g., debriefing meeting), and frequency and duration of meetings.
	Identify the timeline and count of total calendar time for conducting CODI's December 2018 meeting

	4
	
	Number and type of stakeholders who attended the December 2018 meeting
	Necessary
	Project Activity Artifacts
	Meeting Minutes
	Document Review
	Count of number and representation of stakeholders who attended the CODI December 2018 meeting
	Identify the number and types of stakeholders who attended the CODI December 2018 meeting

	4
	
	Number of hours of stakeholder discussions: December 2018 meeting
	Necessary
	Project Activity Artifacts
	Meeting Minutes
	Document Review
	Count of the number of hours of stakeholder discussions as part of the CODI December 2018 meeting
	Identify the total number of hours of stakeholder discussions as part of the CODI December 2018 meeting

	4
	
	Facilitators and barriers encountered during the December 2018 meeting
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify facilitators and barriers to conducting CODI's December 2018 meeting
	Identify facilitators and barriers to the process of conducting CODI's December 2018 meeting

	4
	
	Process of CODI requirements gathering: Technical Environmental Scan
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process of conducting CODI's technical environmental scan
	Identify how CODI's technical environmental scan was conducted as part of CODI's requirements gathering

	4
	
	Timeline of CODI requirements gathering: Technical Environmental Scan
	Nice-to-Have
	Project Activity Artifacts
	Work plan
	Document Review
	Count of total calendar time to conduct CODI's technical environmental scan; total time and breakdown of time by any major milestones. Includes first subgroup meeting date, final subgroup meeting date, and frequency and duration of meetings
	Identify the timeline and count of total calendar time for conducting CODI's technical environmental scan

	4
	
	Number and type of stakeholders engaged: Technical Environmental Scan
	Necessary
	Project Activity Artifacts
	Meeting Minutes
	Document Review
	Count of number and representation of stakeholders who participated in at least one stakeholder discussion while conducting CODI's technical environmental scan
	Identify the number and types of stakeholders engaged as part of conducting CODI's technical environmental scan

	4
	
	Number of hours of stakeholder discussions: Technical Environmental Scan
	Necessary
	Project Activity Artifacts
	Meeting Minutes
	Document Review
	Count of the number of hours of stakeholder discussions as part of conducting CODI's technical environmental scan
	Identify the total number of hours stakeholder discussions in conducting CODI's technical environmental scan

	4
	
	Facilitators and barriers encountered during the technical environmental scan
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify facilitators and barriers to conducting CODI's technical environmental scan
	Identify facilitators and barriers to the process of conducting CODI's technical environmental scan

	5
	How was the CODI data model developed and built in Denver, CO? 
	Process of conceptualizing CODI's research data model
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process of conceptualizing CODI research data model, including process to identify and select PCORnet data tables, CHORDS VDW data tables, OMOP CDM data tables, and new-for-CODI data tables
	Identify how CODI's research data model was conceptualized for the Denver, CO pilot

	5
	
	Process of conceptualizing CODI's identity management data model
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process of conceptualizing CODI identity management data model, including identifier and hash bundle tables
	Identify how CODI's identity management data model was conceptualized for the Denver, CO pilot

	
	
	Process for building new-for-CODI data tables
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to describe the process of building new-for-CODI data tables, by data partner
	Identify the process for building new-for-CODI data tables

	5
	
	Timeline for building new-for-CODI data tables
	Nice-to-Have
	Project Activity Artifacts
	Work plan
	Document Review
	Count of total calendar time for BIDW teams to build new-for-CODI data tables; comparison by data partner and data partner characteristics. Includes from date of work started to the date of work ended.
	Identify the total amount of calendar time required for each data partner to build new-for-CODI data tables

	5
	
	Predicted level of effort for building new-for-CODI data tables
	Necessary
	Project Activity Artifacts
	
	Document Review
	Count of predicted BIDW staff hours and cost to build new-for-CODI data tables; comparison by data partner and data partner characteristics
	Identify predicted level of effort for site BIDW teams to build new-for-CODI data tables

	5
	
	Actual level of effort for building new-for-CODI data tables
	Necessary
	Project Activity Artifacts
	
	Document Review
	Count of actual BIDW staff hours and costs to build new-for-CODI data tables; comparison by data partner and data partner characteristics
	Identify actual level of effort for site BIDW teams to build new-for-CODI data tables

	5
	
	Facilitators and barriers encountered while building new-for-CODI data tables
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify facilitators and barriers to building new-for-CODI data tables, comparison by data partner and data partner characteristics
	Identify facilitators and barriers to the process of building new-for-CODI data tables

	6
	How was the CODI query architecture identified and implemented in Denver, CO? 
	Process of identifying CODI's query architecture & methods
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process of identifying CODI's query architecture & methods
	Identify how the CODI pilot's query architecture & methods was identified

	6
	
	Timeline for identifying CODI's query architecture & methods
	Nice-to-Have
	Project Activity Artifacts
	Work plan
	Document Review
	Count of total calendar time to identify CODI's query architecture & methods; total time and breakdown by any major milestones. Includes first meeting, last meeting, and frequency and duration of meetings.
	Identify the timeline and total calendar time for identifying CODI's query architecture & methods

	6
	
	Number and type of stakeholders engaged in identifying CODI's query architecture
	Nice-to-Have
	Project Activity Artifacts
	
	Document Review
	Count of number and representation of stakeholder who participated in at least one stakeholder discussion related to identifying CODI's query architecture and methods
	Count the number and types of stakeholders engaged in identifying CODI's query architecture & methods

	6
	
	Functional requirements for CODI's query architecture
	Necessary
	Project Activity Artifacts
	Report
	Document Review
	List of functional requirements for CODI's query architecture
	Identify a list of functional requirements for CODI's query architecture

	6
	
	Technical requirements for CODI's query architecture
	Necessary
	Project Activity Artifacts
	Report
	Document Review
	List of technical requirements for CODI's query architecture
	Identify a list of technical requirements for CODI's query architecture

	6
	
	Process for developing, translating, and testing CODI research queries in Denver, CO
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process for developing, translating, and testing CODI research queries in Denver, CO
	Identify the process for developing, translating, and testing CODI research queries in Denver, CO

	6
	
	Facilitators and barriers to implementing CODI's query architecture in Denver, CO
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify facilitators and barriers to implementing CODI's query architecture in Denver, CO
	Identify facilitators and barrier to implementing CODI's query architecture in Denver, CO

	7
	How was the CODI IM solution identified, selected, adapted, and implemented for the Denver, CO pilot?
	List of specifications for CODI IM solution
	Necessary
	Project Activity Artifacts
	Report
	Document Review
	List the specifications for CODI IM solution
	Identify a list of specifications for the CODI IM solution

	7
	
	List of selection criteria for CODI IM solution
	Necessary
	Project Activity Artifacts
	Report
	Document Review
	List the selection criteria identified from the list of specifications for CODI IM solution
	Identify a list of criteria used to select the CODI IM solution

	7
	
	Evaluation process for prioritizing IM tool capabilities 
	Necessary
	Project Activity Artifacts
	Excel Workbook
	Document Review
	List the technical and non-technical criteria taken into consideration to select the IM solution
	Identify a list of criteria used to evaluate the capabilities of the IM tools for CODI

	7
	
	Time taken to identify IM solution for CODI
	Necessary
	Project Activity Artifacts
	Work plan
	Document Review
	Time from the inception of the IM pre-work subgroup to the time taken to identify IM solution for CODI
	Identify the total time taken to arrive at the decision for the CODI IM solution

	7
	
	List the participating sites, and stakeholder(s) by participating site for implementing  CODI IM solution in Denver
	Necessary
	Project Activity Artifacts
	
	Document Review
	List the participating sites, and stakeholder(s) by participating site for implementing CODI IM solution in Denver, CO
	Identify a list of participating sites, and stakeholder(s) by participating sites for implementing CODI IM solution

	7
	
	List the process of implementing CODI IM solution in Denver
	Necessary
	Project Activity Artifacts
	
	Document Review
	Outline the process charted out for implementing CODI IM solution in Denver, CO
	Identify the steps in the process of implementing CODI IM solution

	7
	
	Time taken to implement the IM solution for CODI
	Necessary
	Project Activity Artifacts
	Work plan
	Document Review
	Time from the identification of the IM solution for CODI to the time it has taken for an actual implementation of the solution in Denver, CO
	Identify the time taken from the selection of CODI IM solution to its actual implementation

	7
	
	List the facilitators and barriers by participating site for implementing IM solution for CODI
	Necessary
	Project Activity Artifacts
	
	Document Review
	List of facilitators and barriers by participating site for implementing CODI IM solution in Denver, CO
	Identify the list of facilitators and barriers by site for implementing CODI IM solution

	8
	How well does the selected IM solution(s) fit the requirements for facilitating the linkage of data across clinical and community sites, including both hash and linkage methods?
	Identifiers used for hash generation
	Necessary
	MITRE Dataset
	Synthea
	Database
	Enumerate the identifiers used for hash generation
	Identify a list of identifiers used for hash generation

	8
	
	Combinations of identifiers used for hash generation 
	Necessary
	MITRE Dataset
	Synthea
	Database
	Enumerate the different combinations of identifiers used for hash generation
	Identify a list of combinations of identifiers used for hash generation

	8
	
	Collision rate
	Necessary
	MITRE Dataset
	Synthea
	Database
	Refers to two distinct key values mapping to the same hash result within the hash table
	Refers to two distinct key values mapping to the same or an already existing hash result within the hash table.

	8
	
	Time taken to generate n hashes
	Necessary
	MITRE Dataset
	Synthea
	Database
	Time taken to generate n hashes
	Identify the total time taken to generate n hashes

	8
	
	Time taken to match n hashes
	Necessary
	MITRE Dataset
	Synthea
	Database
	Time taken to match n hashes
	Identify the total time taken to match n hashes

	8
	
	Size of the hash table or hash map
	Necessary
	MITRE Dataset
	Synthea
	Database
	Size of the hash table or hash map created to store the hashes generated
	Identify the size of the hash table or hash map created to store the hashes generated

	8
	
	True Positives (TP) or True Matches
	Necessary
	MITRE Dataset
	Synthea
	Database
	Record pairs that have been classified as matches and that are true matches i.e., both the records refer to the same entity
	The record pairs that have been classified as matches and that are true matches i.e., both the records refer to the same entity.

	8
	
	False Positives (FP) or False Matches
	Necessary
	MITRE Dataset
	Synthea
	Database
	Record pairs that have been classified as matches, but are not true matches i.e., both the records refer to different entities
	The record pairs that have been classified as matches, but are not true matches i.e., both the records refer to different entities.

	8
	
	True Negatives (TN) or True Non-matches
	Necessary
	MITRE Dataset
	Synthea
	Database
	Record pairs that have been classified as non-matches and that are true non-matches i.e., both the records refer to the different entities
	The record pairs that have been classified as non-matches and that are true non-matches i.e., both the records refer to the different entities. 

	8
	
	False Negatives (FN) or False Non-matches
	Necessary
	MITRE Dataset
	Synthea
	Database
	Record pairs that have been classified as non-matches and that are actually true matches i.e., both the records refer to same entity
	The record pairs that have been classified as non-matches, but they are actually true matches i.e., both the records refer to same entity. 

	8
	
	BCubed Precision
	Necessary
	MITRE Dataset
	Synthea
	Database
	Proportion of classified matches that have been correctly classified as true matches within a cluster
	Proportion of classified matches that have been correctly classified as true matches within a cluster

	8
	
	Precision i.e., Positive Predictive Value (PPV)
	Necessary
	MITRE Dataset
	Synthea
	Database
	Proportion of classified matches that have been correctly classified as true matches
	The proportion of classified matches that have been correctly classified as true matches.

	8
	
	BCubed Recall
	Necessary
	MITRE Dataset
	Synthea
	Database
	Proportion of true matches that have been classified correctly within a cluster
	Proportion of true matches that have been classified correctly within a cluster

	8
	
	Recall or True Positive Rate or Hit Rate
	Necessary
	MITRE Dataset
	Synthea
	Database
	Proportion of true matches that have been classified correctly
	The proportion of true matches that have been classified correctly.

	8
	
	BCubed F-measure
	Necessary
	MITRE Dataset
	Synthea
	Database
	Harmonic mean between precision and Recall within a cluster
	Harmonic mean between precision and Recall within a cluster

	8
	
	F-measure or f-score or f1-score
	Necessary
	MITRE Dataset
	Synthea
	Database
	Harmonic mean between precision and recall
	Harmonic mean between precision and recall

	8
	
	Reduction ratio
	Necessary
	MITRE Dataset
	Synthea
	Database
	Relative reduction of the comparison space of a data matching or deduplication exercise
	Relative reduction of the comparison space of a data matching or deduplication exercise

	8
	
	Pairs completeness
	Necessary
	MITRE Dataset
	Synthea
	Database
	Number of true matching record pairs that have been generated by an indexing technique divided by the total number of true matching pairs in the full comparison space
	Number of true matching record pairs that have been generated by an indexing technique divided by the total number of true matching pairs in the full comparison space

	8
	
	Pairs quality
	Necessary
	MITRE Dataset
	Synthea
	Database
	Number of candidate record pairs that correspond to true matches that were generated by an indexing technique divided by the total number of candidate pairs that were generated
	Number of candidate record pairs that correspond to true matches that were generated by an indexing technique divided by the total number of candidate pairs that were generated

	8
	
	Research Question Correctness
	Necessary
	MITRE Dataset
	Synthea
	Database
	Compares the research question (RQ) answer using the gold standard match against the RQ answer using identity management or matching. Note: The gold standard is the result of running a RQ using synthetic (Synthea) data. The alternative is the result of: 1) breaking a Synthea record into pieces, 2) disturbing the identifiers in realistic ways, 3) running identity matching on the disturbed values, and 4) running a RQ against the resulting record
	Compares the research question (RQ) answer using the gold standard match against the RQ answer using identity management or matching. Note: The gold standard is the result of 
running a RQ using synthetic (Synthea) data. The alternative is the result of: 1) breaking a Synthea record into pieces, 2) disturbing the identifiers in realistic ways, 3) running identity matching on the disturbed values, and 4) running a RQ against the resulting record

	9
	How well does the CODI data/information architecture fit the requirements for the capture and querying of clinical and community data?
	Proportion of business process functional requirements (n=230) met by CODI's implemented data/information architecture
	Necessary
	Project Activity Artifacts
	Report
	Document Review
	Calculate % of business process functional requirements met by CODI's implemented data/information architecture
	Identify % of business process functional requirements met by CODI's implemented data/information architecture

	9
	
	Process of assessing data quality in new-for-CODI data tables
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify the process of assessing data quality in new-for-CODI data tables, including the degree to which minimal data quality thresholds were met; comparison by data partner and data partner characteristics.
	Identify the process for assessing data quality in the new-for-CODI data tables.

	9
	
	Proportion of query architecture functional requirements met by CODI's implemented query architecture
	Necessary
	Project Activity Artifacts
	
	Document Review
	Calculate % of query architecture functional requirements met by CODI's implemented query architecture
	Identify % of query architecture functional requirements met by CODI's implemented query architecture

	9
	
	Proportion of query architecture technical requirements (n=13) met by CODI's implemented query architecture
	Necessary
	Project Activity Artifacts
	Report
	Document Review
	Calculate % of query architecture technical requirements met by CODI's implemented query architecture
	Identify % of query architecture technical requirements met by CODI's implemented query architecture

	9
	
	Availability of algorithms for reconciling time variant and time invariant data
	Nice-to-Have
	Project Activity Artifacts
	
	Document Review
	Number of algorithms available to end-users for reconciling time variant and time invariant data
	Identify the number of algorithms available to end-users for reconciling time variant and time invariant data

	9
	
	Perceived accuracy of queries run locally
	Necessary
	Data Partner
	
	Questionnaire
	Self-reported perceived accuracy of queries run locally, by data partner and data partner characteristics
	Self-determined accuracy of locally run query

	9
	
	Perceived accuracy of queries run across sites
	Necessary
	End User
	Researchers
	Questionnaire
	Self-reported perceived accuracy of queries run across sites, by end-user(s)
	End-user determined accuracy of query run across sites

	10
	To what extent does the implemented CODI architecture meet end-user's anticipated needs for research and surveillance, and how might their information needs be further met? 
	End-user satisfaction with implemented CODI architecture for anticipated research and surveillance needs
	Necessary
	End User
	Researchers
	Questionnaire
	Quantitative analysis to identify the extent to which end-users are satisfied with the implemented CODI architecture for anticipated research and surveillance needs; comparison by end-user characteristics and anticipated need (i.e. research vs. surveillance)
	Identify the extent to which end-users are satisfied with the implemented CODI architecture for anticipated research and surveillance needs

	10
	
	End-user's information needs not met through the implemented CODI architecture
	Necessary
	End User
	Researchers
	Questionnaire
	Quantitative analysis to identify end-users unmet information needs through the implemented CODI architecture; comparison by end-user characteristics and anticipated need (i.e. research vs. surveillance)
	Identify opportunities for improving end-users information needs for research and surveillance as part of the implemented CODI architecture

	11
	What unintended consequences were found during development and implementation of the CODI solution in Denver, CO? 
	Anticipated CODI project risks identified at the beginning of the CODI project
	Nice-to-Have
	Project Activity Artifacts
	Project Charter
	Document Review
	List of anticipated CODI project risks, categorized by risk type
	Identify predicted/anticipated project risks identified at the beginning of the CODI project

	11
	
	Unexpected events during the development of the CODI solution
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify unexpected events during the development of the CODI solution
	Identify unexpected events during the development of the CODI solution

	11
	
	Unexpected events during the implementation of the CODI solution
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify unexpected events during the implementation of the CODI solution; comparison by data partner and data partner characteristics
	Identify unexpected events during the implementation of the CODI solution

	12
	What lessons were learned for engaging local and national stakeholders?
	Lessons learned in engaging local stakeholders as part of the local CODI Collaborative
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify lessons learned in engaging local stakeholders in the local CODI collaborative
	Identify key lessons learned in engaging local stakeholders in the local CODI collaborative

	12
	
	Lessons learned in engaging national stakeholders as part of the national CODI Collaborative
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify lessons learned in engaging national stakeholders in the national CODI collaborative
	Identify key lessons learned in engaging national stakeholders in the national CODI collaborative

	12
	
	Lessons learned for engaging stakeholders as part of CODI's requirements gathering
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify lessons learned in engaging stakeholders in the CODI's requirements gathering; comparison stakeholder characteristics
	Identify key lessons learned in engaging stakeholders as part of CODI's requirements gathering

	12
	
	Lessons learned in engaging stakeholders as part of establishing CODI's governance structure
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify lessons learned in engaging stakeholders in the establishing CODI's governance structure; comparison by stakeholder characteristics
	Identify key lessons learned in engaging stakeholders as part of establishing CODI's governance structure

	12
	
	Lessons learned in engaging stakeholders as part of implementing CODI's architecture
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify lessons learned in engaging stakeholders in the implementation of CODI's architecture; comparison by data partner and data partner characteristics
	Identify key lessons learned in engaging stakeholders as part of implementing CODI's architecture

	13
	What lessons were learned through the process of establishing CODI's governance structure?
	Lessons learned in establishing CODI's governance structure
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify lessons learned in establishing CODI's governance structure
	Identify key lessons learned in establishing CODI's governance structure

	14
	What lessons were learned through the process of CODI's requirements gathering? 
	Lessons learned in the process of CODI's requirements gathering: Research questions
	Necessary
	Project Activity Artifacts
	
	Document Review
	Thematic coding to identify lessons learned in the process of developing and finalizing CODI research questions
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