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Learning Objectives

 The necessity of incorporating data sharing requirements

 Key design elements and inclusion of standard measures

 Importance of pilot testing, change management and optimization 

of data architecture
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Good News: Every one can create a Case Report Form (CRF)!
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Bad News: Not everyone can create a “reliable and valid” CRF?
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Case Report Form (CRF)

 A printed, optical or electronic document designed to record all of the 

protocol-required information to be reported to the sponsor on each trial 

subject (ICH E6 GCP Guidelines)

 An informative and well-structured CRF simplifies database design 

and data validation processes as well as manipulation of data during 

statistical analysis1
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CRF Design

 Collect data specified by the protocol.  Ideally CRFs should be developed 

concordantly with the protocol (and statistical analysis plan if available)
 Assemble multidisciplinary team to provide input (investigators, biostatistician, data manager)

 Focus on primarily on safety and efficacy endpoints

 Implement standards where possible (more on this later)

 Ensure questions, prompts, instructions are clear and concise

 CRF questions flow in logical order and are culturally and individual/condition sensitive

 Instruments created by independent source (validated measures), licensed for use (e.g,Beck

Depression Inventory) and follow prescribed formatting/copyright requirements

 Ensure the process for design, development, approval and version control 

documented
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Schedule Evaluation and Events (SOEE)

Construct/Domain Measures

Visit

(Days from Hospital Discharge Date)

SCRN BASE

(1:14)

1 Mo

(28:55)

2 Mo 

(56:83) 

3 Mo

(84:168)

Participant Characteristics

Consent/Eligibility Date of Consent, Inclusion/Exclusion Criteria 

including toxicology (urine) and safety (blood)

X

Demographics & SES Age, Sex, Race, Marital/Partner Status, Health 

Insurance and Living Situation (homeless)

X X X

Health Characteristics

Co-Morbidities Charleson Index (EMR) X X X X X

Mental Health Depression (PHQ) X X X

Substance Use, Motives, Consequences, Cravings, Readiness and Biomarkers

Alcohol Severity AUDADIS X X

Alcohol Use Timeline Follow-back (TLFB) X X

Consequences Short Inventory of Problems – Revised (SIP-2R) X X

Intervention

NTX Route Randomization Group (XR-NTX – PO-NTX) X

Compliance 

Medications # of RW-MM visits with nurse or PO med mailing X X X X

Visit Research Visits X X

Safety

Adverse Events Patient reported side effects, problems during 

RW-MM visits –opioid meds

X X X X X

Labs Liver Tests (ALT, AST, GGT*),  Pregnancy Test  

(SCRN as indicated)*

X X X X

Modified from the NIAAA Alcohol Disorder hospital Treatment (ADOPT) Study
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SOEE 

 What is the difference between an assessment and an unscheduled 

event?

 Why does it matter?
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Data Management Minimum Requirements

CRFs are not developed in a silo, majority of data is typically captured using 

CRFs or Forms and is integral to study success and part of the data 

management plan. Minimum requirements for data management:

 Traceability

 Data Quality
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Risk Assessment – how good is good enough – what rigor is required2?

 Consider:

 Ethics

 Regulations

 Institutional policies

 Sponsor requirements

 Plans for data use and reuse

 Ensure three tenets:

 the rights and well-being of human subjects are protected,

 the reported data are accurate, complete and verifiable from source,

 the conduct of the trial is in compliance with the protocol, Good Clinical Practice 

guidelines and the applicable regulatory requirements
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Proactively Determine Plans for Data use and Reuse/Data Sharing

 Data sent to FDA likely using CDISC standards

 Mandated for NIH sponsored research awards (>$500,000)

 In RFA/RFP often will state use of standards (PhenX) or CDISC 

 Data sent to sponsor or regulatory agency should require minimal data 

manipulation 

 Using standards will save time (data build and analysis) and improve data 

quality and traceability since it will minimize harmonization and 

documentation required
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Sample Annotated Demographics Case Report Form - CDISC
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CDISC - Demographics Example (Data Dictionary)
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Primary Data Collection - Consent CRF

 What information is required?

 Who is answering the questions?

 How do we collect and store this information?

 How do we check that this information is accurate (reliable) and valid?

 What information is protected or confidential?

 What information can be shared and under what circumstances?

 What would a “data collection” form or screen shot look like to collect this 

information?

 How do we account for changes in the consent form versioning changes 
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Sample Patient Enrollment Case Report
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CRF Design 

 Gather relevant reference documents (e.g., protocol, CRF reference 

library, Statistical Analysis Plan (SAP), data requirements from Sponsor or 

regulatory agency, review standards (C-DASH, PhenX), most recent 

versions of measures (don’t modify an independent or validated scale)

 Develop CRFs, CRF form completion guidelines concurrently

 Cross-check information from CRF, protocol and consent form and SAP

 Visually appealing (uncluttered, organized by construct of measurement)

 Written at 5-8th grade reading level, clear instructions provided, clear and 

unambiguous questions and response options (limit text responses)

 Parsimony (questions asked once and required for research)

 Traceability (map origin)

 Language translation and back-translation (reliability and validity)
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Response Options: Simplistic View2

 Structured
 Name (categorical)

 Categorical (dichotomous, categories order doesn’t matter)

 Ordinal (order matters, Likert scales)

 Interval (quantative)

 Unstructured
 Open text

 Qualitative
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Design and Development Process

All data attributable to a subject with sufficient identifiers to link data with 

page numbers and if applicable provides provision for signature
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Clarity of Use1

 CRF Layout

 Wording

 Coding

 Use of minimal referential questions (e.g., skip logic)

 Minimize redundancies (collect data once unless for validation purposes)

 Distinction between paper-based CRFs, eCRFs and Patient Reported 

Outcomes (PRO)
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CRF Layout
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Wording, Coded Responses and Redundancy (minimize)
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Referential Questions
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A few notes about Modality and Patient-Reported Outcomes

Paper: Greater potential for missing data, particularly if poorly designed and 

not administered. Use common format (date fields, headers, response 

options, shading), page numbering (e.g., 1 of 5), large font, avoid referential 

questions

EDC: Build in edit checks, picture fields, calendar pop-up, better for 

referential questions (dependent on whether CRF is paper or electronic) 

source or paper)

PRO: Content should be clear and understandable to the subject population
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Review and Quality Control Process

 Before finalized - all CRFs should be reviewed by multi-disciplinary team, new 

forms pilot-tested

 CRFs translated into multiple languages should be translated and back translated

 Paper-based CRFs should be carefully reviewed prior to release using version 

control

 Electronic CRFs must undergo user acceptance testing

 All should ensure participant confidentiality and change control/versioning



Boston University Slideshow Title Goes Here

Biostatistics and Epidemiology Data Analytics Center (BEDAC)
Boston University School of Public Health

CRF Completion Guidelines and Edit Checks

Edit Check Categories1:

 Manual: CRF review prior to entry

 Programmed in Database: majority of checks where 

possible

 Endpoint: missing, out of range

 Safety: ensure timely reporting of SAE and PV

 Protocol Compliance: adherence to visit schedule

 Listings: discrepancies in redundant data, free text

 External: data transferred from outside source

CRF Completion Guidelines designed from user perspective, written when creating CRFs and Edit Checks
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Good Data Reporting Practices2

 Foundation for using research data to support research decisions

 Applies to manual, instrument and computer systems

 FDA took lead with respect to aspects to recording of data (ALCOA) to 

represent the principles for data quality2

 Attributable: Data values associated with individual or device which observed, recorded and 

changed (audit trail) information (traceability) 

 Legible: Readable/Legible, long term storage mechanism

 Contemporaneous: Data recorded at time of observation or measurement*

 Original: Data traceable back to origin

 Accurate: reflects truth; data errors - inaccuracy, Data discrepancies - suspected or possible 

data errors

*one ten – one hundred rule: Costs $1 to identify and resolve discrepant data at 

origin, $10 to resolve during processing, $100 at later stages2
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Sample Patient Enrollment Case Report
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Learning Objectives

 The necessity of incorporating data sharing requirements

 Key design elements and inclusion of standard measures

 Importance of pilot testing, change management and optimization 

of data architecture
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Thank you!!!!

References:
1Good Clinical Data Management Practices, Society for Clinical Data Management, Oct 2013
2The Data Book Collection and Management of Research Data, by Meredith Zozus. CRC Press, 2017


