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DATA IS YOUR FRIEND!
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What We'll Cover Today

1. What is Data Management (DM)?  

2. Goals & Objectives  

3. Clinical-Trial Life-Cycle and Data Flow 

4. Data Management's Role within a Trial

5. Case Report Forms (CRF/eCRF) 

6. The Six Core Stages of the Data Management Process  

7. Preparing Data for Analysis  

8. Lock and Archival  

9. Q&A
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Defining Our Focus

• Definition: Data Management is a set of processes that plan, 
collect, clean, store, protect & deliver research study data in a 
form that is complete, accurate, and ready for statistical 
analysis, regulatory submission, and secondary use.

• Core Function: To ensure that data is accurate, complete, and 
reliable.

• It's a Quality System: It bridges the gap between 
research/clinical activities and statistical analysis, 
transforming raw observations into a trustworthy dataset.
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Key 
Objectives:

• To collect all data specified in 
the study protocol.

• To support data monitoring 
activities.

• To minimize errors and 
missing data.

• To create a "locked" database 
that is clean and ready for 
analysis in a timely manner.
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Goals of DM

Patient Safety:
Quickly identify 
adverse events and 
safety signals.

Study Validity:
Ensure conclusions 
drawn from the study 
are correct and 
defensible.

Regulatory Compliance:
Meet the rigorous 
standards of bodies like 
the FDA, GDRP, HIPAA.

Primary Goal: To guarantee the integrity and quality of the data. 

This directly impacts:



The Data Flow Within a Trial
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• Research Protocol Finalized and Approved

• Database & Data Management Plan Created

• Patient Enrollment & Data Collection 

• Ongoing Data Cleaning & Querying

• Final Cleaning & Query Resolution

• Database Lock

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:
• Data Extraction for Analysis

Intensive 
Data 

Management 
Phase



The Cornerstone: 
Case Report Form (CRF) Design

• What is a Case Report Form? A tool (paper or electronic) used 
to collect protocol-required data for each subject.

• eCRF vs. Paper: Most modern trials use electronic CRFs within 
an Electronic Data Capture (EDC) system.

• Principles of Good CRF Design:

• Clarity: Unambiguous questions. Avoid jargon.

• Conciseness: Collect only the data needed to answer the 
research questions (as defined in the protocol). "Nice to 
have" data adds noise and burden.

• Logical Flow: Questions should follow the flow of a patient 
visit.

• Standardization: Use standard instruments, when 
possible, to improve consistency and streamline analysis.
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Electronic vs. Paper Case Report Form

• eCRF Advantages  

• Real-time edit checks & query generation  

• Remote monitoring 

• Built-in compliant audit trails  

• Save time on data entry (from paper into the database)

• Paper CRF advantages

• No need to rely on internet connection

• No need for multiple computers/tablets for data collection

• Training & change management are easier

• Ability to go back to paper records when querying data
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If You Don't Ask for It Correctly, 
You Won't Get It

POOR DESIGN

Problem:

Ambiguous. Does this mean 
"taking it," "stopped," "never 
took"? Leads to inconsistent 
data.
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Medication Status:

GOOD DESIGN

Benefit:

Clear, unambiguous, and 
produces clean, analyzable 
data

Was the study medication taken today?

Yes No Not Applicable

Medications Adherence Case Report Form





CRF Design: Purpose & Principles

• Translates protocol endpoints into collectable fields  

• Good design reduces missing data & queries  

• Protocol-driven 

• Standardization & reuse

• Logical flow mirrors patient visit schedule  

• Minimize free text; use controlled vocabularies  (checkboxes, 
dropdowns)

• Built-in edit checks & skip logic  

• User-friendly for site personnel

12



How many CRFs do you need?

Typical CRFs for a clinical trial or research study:

• Screening and/or Eligibility

• Demographics

• Randomization

• Medical History

• Physical Exam

• Vital Signs

• Concomitant medications/ 
therapies
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• Adverse Event Form

• Lab forms

• Follow Up Visit Tracking

• Protocol Deviations

• Study Completion/ Early 
Termination 
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Data Management 

Software

Data collection

Storage 

Organization 

Quality control 

Security 

Access control

Data Analysis 

Software

Statistical analysis

Data mining 

Data visualization 

Reporting 

Predictive 

modeling

• REDCap
• Qualtrics
• Medidata Rave
• Oracle Clinical

• R
• SAS
• SPSS
• STATA



Examples of DM software/databases

• Qualtrics

• REDCap

• OpenClinica

• SurveyMonkey
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Excel is NOT a DM Tool

• Lacks the audit trail functionality

• No automated checks, logic rules, and real-time validation

• Limited security controls

• Accidental Deletion/Manipulation

• Limited Access Control

• Inefficient for Large Datasets

• Lack of Automation for querying data



Stages of Data Management
A Step-by-Step Journey to a Clean Database
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1. Design & Specification 

2. Testing & UAT 

3. Data Capture / Entry 

4. CRF Tracking and Processing 

5. Data Cleaning & Validation 

6. Database Lock & Export



Stage 1: Design & Specification

• Database Design: Database structure is determined by 
the study design and setup. The eCRFs are built in the 
system based on the protocol. The database is built in a 
TEST environment.

• Validation Plan: "Edit Checks" are programmed to 
automatically flag errors (e.g., impossible dates, out-of-
range lab values).

• Data Management Plan (DMP): The master "how-to" 
guide for all data activities is written and approved.
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Stage 2: Testing & User-Acceptance Testing (UAT)
“Measure Twice, Cut Once”

• UAT: Before the database goes "live“ (PRODUCTION 
environment),  a TEST version is rigorously evaluated by the 
data management team and then by the study team.

• Purpose:

• To find bugs in the database build.

• To ensure all CRFs are present and correct.

• To test that the validation checks (edit checks) are firing 
correctly.

• Process: The team follows a test script, entering dummy data 
(both correct and incorrect) to see if the system behaves as 
expected. 

• Outcome: A fully tested and validated database, ready for 
study launch.

18



Stage 3: Data Capture / Entry

• Primary Method: Direct data entry into an Electronic Data 
Capture (EDC) system by the site coordinator and/or by 
participant completing questionnaires on various devices.

• Source: Data is transcribed from original source documents 
(medical charts, lab reports, participant interviews & 
questionnaires).

• Other examples of data source types: wearable devices, 
electronic health records

• The Golden Rule: Accuracy is paramount. The goal is a perfect 
transcription from source to the database.
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Stage 4: CRF Tracking & Processing
Knowing What We Have (and Don't Have)

• Goal: Continuously track the status of all expected CRFs.

• Key Questions Answered:

• Which patient visits have occurred?

• Have the CRFs for those visits been entered into the 
database?

• Are there overdue or missing pages?

• This ensures completeness and allows the team to proactively 
follow up with sites about missing data before it's too late.
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Stage 5: Data Cleaning & Validation
Finding and Fixing Errors
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Step 1:

Data is 
Entered

Step 2:

Automated & 
Manual Review

Step 3:

Query to Site 
(if error found)

Step 4:

Site Reviews & 
Responds

Step 5:

Data is Confirmed 
or Corrected





Stage 6: Database Lock & Export

• Purpose: To ensure no manipulation of study data 
during the final analysis.

• Soft lock (or Database Freeze): occurs after all data have 
been entered.

• Final Database Lock: occurs after all additional post-
lock data cleaning, data validation and quality control 
activities have been finalized.

• Export data for statistical analysis
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https://projectredcap.org/resources/videos/



REDCap Features
• Build online surveys and databases quickly and securely in 

your browser - Create and design your project using a secure login 
from any device. No extra software required. Access from 
anywhere, at any time.

• Fast and flexible - Go from project creation to starting data 
collection in less than one day. Customizations and changes are 
possible any time, even after data collection has begun.

• Advanced instrument design features - Auto-validation, 
calculated fields, file uploading, branching/skip logic, and survey 
stop actions.

• Data quality - Use field validation, branching/skip logic, and 
Missing Data Codes to improve and protect data quality during 
data entry. Open data queries to automatically identify and resolve 
discrepancies and other issues real-time.
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More REDCap Features

• Diverse and flexible survey distribution options - Use a list of 
email addresses or phone numbers for your survey respondents 
and automatically contact them with personalized messages, and 
track who has responded. Or create a simple link for an anonymous 
survey for mass email mailings, to post on a website, or print on a 
flyer.

• Custom reporting - Create custom searches for generating reports 
to view aggregate data. Identify trends with built-in basic statistics 
and charts.

• Export data to common analysis packages - Export your data as 
a PDF or as CSV data for easy analysis in SAS, Stata, R, SPSS, or 
Microsoft Excel.
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Even more REDCap Features!

• Secure file storage and sharing - Upload and share any type of 
file with anyone in the world through the File Repository feature or 
Send-It tool. Also works with exports and other built-in file 
uploading features.

• Data-based triggers and alerts - Send real-time alerts and 
notifications to your team or other stakeholders via email, text, or 
phone based on certain data being entered or specific questions 
having a particular answer.

• Connect to other resources - Use built-in features (API) to move 
data to/from your project. Build your own custom software 
development features to connect your project to other systems.
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How does REDCap work?
Direct data entry (i.e., form), survey, or data import

Exports to Excel, CSV, SPSS, SAS, Stata and R, and CDISC 

ODM.

Anyone can learn to use it
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Why Data Management Matters

• Data Management is a foundational pillar of successful 
clinical research.

• It is a proactive system, not a reactive cleanup job.

• Its mission is to ensure the final dataset is a true and 
accurate representation of the trial.

• Technology is evolving, but principles of accuracy, 
integrity, and traceability remain constant.
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High-Quality 
Data

Reliable Results
Safe & Effective 
Treatments and 

Interventions



Q&A

"Without data, all we have is an opinion." 
     W. Edwards Deming



Thank
you

Lily Katsovich

Lily.Katsovich@yale.edu
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