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Building a 

1. How will the system scale to a very large number  
of variables?

2. How will the system scale to data structures that vary 
across data types such as:

 � Relatively flat (e.g. form data)

 � Deep hierarchies (e.g. derived results linked to protocol 
methods)

 � Highly interlinked structures (e.g. sensor data from 
experiments that present specific stimuli to participants)

2 Questions to Ask 
Before Building Your 
Research Operations 
Management System

Building a research operations 
management system that supports 

acquisition, curation, and dissemination of 
clinical research data poses a number of 

unique challenges. These questions provide 
a framework for ensuring success. 

It is important to accommodate 
expandability in your CDR. Fully 

understanding the multitude of variables 
and data structure types inherent in 

research data will help you reach that goal.  

3 Questions to 
Optimize Scalability
of Your Clinical Data 

Registry (CDR)

1. What mechanisms will be available in the system to allow 
users to handle high levels of volatility when data models 
evolve rapidly with new variables, tables, and relationships 
added over time?

2. Does the system provide a clear strategy for versioning of 
data collection instruments and for combining data across 
versions?

3. Does the system provide a clear strategy for versioning of 
study protocols and for linking research results to specific 
versions?

RESEARCH OPERATIONS 
MANAGEMENT SYSTEM: CHECKLIST  
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Building a Research Operations Management System 

1. What is the speed and cost of adding new studies, forms, 
research assets (e.g., sample types, consent types, measure 
annotation types), sites, reports, and data marts to existing 
instances? 

2. Once a platform is installed, what is the speed and cost of 
adding a new CDR instance (to support different research 
groups and domains)?

 � Along what dimension does the platform anticipate being 
extended with additional code?

 � How much of the configuration can be done by local IT staff 
as opposed to vendor IT staff?

 � Is there a way for internal staff to customize workflows to 
adapt to local needs across sites, projects, and research 
domains?

 � How much configuration can be done by local research staff 
as opposed to IT staff?

1. What mechanisms will be available in the system to allow 
users to track complex provenance (chain of custody)?

 � Is there sufficient structure and granularity in the data 
models to represent complex contexts for data elements?

 � If not, can it be added?

2. How is provenance data connected with research data?

 � Can the system output both in a unified way?

3. Does the data provenance strategy integrate with the 
schema volatility strategy?

 � How is provenance preserved where instrument and 
protocols change over time?

3 Questions to 
Standardize Your 

Research Operations 
Workflows

Assume that protocol will evolve. The 
ability to customize workflows to meet 

local research needs, providing maximum 
flexibility and expandability, is essential.

A better understanding of the lineage 
(provenance and context) for all your data, 
across research operations workflows and 

data collection methods, and capturing that 
information, is critical to downstream use 

of research data. 

4 Questions to 
Address

Interoperability and 
Data Repurposing
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1. Does the system support sufficiently granular privileging to 
meet regulatory requirements and privacy concerns?

2. Is the privileging model customizable to local environments?

 � Can new roles and privilege levels be added without rework 
of existing workflows?

3. Can the vendor provide a reasonable set of privacy 
and security policies that match your institutional 
requirements?

4. How will the platform integrate with existing authentication 
systems and user management processes?

Security and privacy are areas that must not be overlooked when 
defining the challenges you will encounter when seeking to create 
your clinical data registry.

1. Does the system support complex queries needed in 
research environments?

2. Does the system provide an Application Programming 
Interface (API) for programmatic access?

 � Does that API support the complex query functionality?

3. How does the system address unpredictable processing 
loads on the transactional system imposed by ad hoc 
queries?

4. What mechanisms are available for ad hoc querying by data 
consumers?

 � How does the system support learnability by data 
consumers for self-service data access?

5. What is the strategy for interoperability with external EDC 
systems?

 � Is there a published standard for technical interoperability 
and for semantic interoperability?

5 Questions to  
Maximize the Value

and Use of Your 
Research Data

4 Questions to  
Ensure Security 

and Privacy
Both the regulatory environment and 
practical privacy concerns create the 

need for granular privileging and robust 
authorization controls, with easy 

setup and management.

Research data accumulation and reuse 
requires the ability to import and 

transform data from a variety of data 
sources. Your CDR should provide the 
capability to reorganize and transform 

data for different uses and provide 
methods for querying and exporting data.

Checklist for Biomedical Research
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4 Final Questions to  
Ensure the Long Term 

Success of  Your 
Research Operations 
Management System 

1. Is the data storage layer sufficiently transparent and 
portable to ensure data longevity?

2. Is the technology stack constructed to be maintainable by 
an in-house or third-party team?

3. Will the software license allow you to modify the technology 
down the road?

 � To distribute the modifications to collaborators?

4. What is the contingency plan for avoiding proprietary  
lock-in to vendor-specific technologies?
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data management with integrity

Addressing the questions presented here will provide sufficient information to build a research operations 
management system that delivers the maintainability and longevity to support your research long into the future.


