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Why is data management important?

 GCP = how we need to do things
 Study design = how we plan to do things
 Trial operations = we do what was planned
 Data management = we record what was done
 Final analysis = we analyze and validate our analysis

A break down in any of these steps can lead to 
a failed trial!



Types of data problems in clinical trials

 Data collection not done – missing data
 Data collection done incorrectly – intentional or 

unintentional
 Data not verified



How do we avoid these problems?

 Build robust data collection tools

 Keep it simple

 Only collect the data that you need for the analysis

 Don’t ask the same question twice

 Test the system

 Think like a coordinator

 The EDC is your “nanny” … sort of!



Case Report Form Development
 In person meeting

 Start with standardized language
 NINDS Common Data Elements (CDEs)

 Federal Interagency Traumatic Brain Injury 
Research (FITBIR)

 National Database for Autism Research (NDAR)

 Clinical Data Interchange Standards Consortium 
(CDISC)



Case Report Form Development

 Make data questions clear and concise
 Create multiple choice questions with sound logic
 Use skip outs to reduce data errors
 Minimize open text fields
 Use real-time validation to prevent errors
 Use standardized CRFs to avoid errors



Ask good questions

 Q1: Baseline blood pressure <140/90?
What is the purpose of the question? 

Eligibility? Safety?

What if BP is 138/90? Or 152/74?
 Better way to capture BP data would be: 

Baseline blood pressure is ___/___mmHg



Defining Eligibility
 Original Criteria:  Prednisone dose of at least 15 mg/day 

(or the equivalent in alternate days) and the subject must 
be on a stable dose of prednisone for 4 weeks prior to the 
screening visit. 

 Is 4 weeks a month? 

 Better to define time in days to avoid confusion

 Patients are on other immunosuppressive therapy were 
not eligible 

Did not anticipate major impact on overall study 
recruitment



Pre-Screening Log: Data Management Tool

 Identified criteria 
for changes to 
improve 
recruitment –
which required a 
major change to 
the protocol that 
required both IRB 
and DSMB review 
and approval and 
resulted in an 
additional sub-
group analysis



Revised Criteria:
 Prednisone only: Prednisone dose must be at least 15mg/day (or 

the equivalent on alternate days), and the dose of prednisone 
must have been stable for at least 4 weeks (28 days) prior to the 
baseline visit.

 Prednisone plus another immunosuppressive therapy (IST).
Immunosuppressive therapies other than prednisone, such as 
azathioprine, mycophenolate mofetil, cyclosporine, tacrolimus 
or methotrexate, are permitted, but the dose must have been 
stable for at least 6 months prior to the baseline visit.  

 (Note: The prednisone dose must be stable as defined in the 
prednisone only group. The IST dose must remain stable 
throughout the course of the study).



EDC validates 
eligibility



Ask the questions in a way that you will 
get usable data

 How many years of education?
 12…13…15…16….

 Highest level of education completed?
 Grade school
 High school
 Associate’s degree
 Bachelor’s degree
 Master’s degree…



Enhancing Data Quality

 Review protocol deviations and work to minimize 
 Control protocol amendments and CRF changes
 Maximize the potential of the EDC and minimize the 

site work load
 Think about your CONSORT diagram from the 

beginning
CONsolidated Standards Of Reporting Trials –

completeness of reporting of randomized controlled 
trials published in medical journals



Protocol amendments and CRF changes

 Eligibility criteria may change
 Assessments and visit schedules may change
 Response options and/or validation rules may change

 General strategy
Consider cost/benefit ratio
 If creating new data items, never delete old data
 If options change, reassess previously collected 

data



Data 
management 
decisions that 
lead to the 
final consort 
diagram



Avoid 
excessive 
lists of long 
options



The ill-fated “other” category



Use skip outs to assure data quality



Define data validation rules

 Edit rules
 Logic checks (male and pregnant?)

Range values (lab values)
Date/time questions (study procedures before ICF)

 Intra form logic
 Inter form logic
 Query system



Use validated assessments

 NIHSS
 SF-36
 mRS
 CSSR
 NeuroQOL



Consider workload distribution

 Reduce work load 
for the boots on the 
ground folks

 Maximize the work 
load of the 
computer system



Detection of data problems

 Monitor study progress
 Blinded review of treatment allocations
 Monitor for data completeness
 Unobtainable vs unexpected?
 Risk based monitoring
 Onsite monitoring



Risk based monitoring
 Target data that affects trial results

 Eligibility CRF
 Randomization CRF
 Study treatment CRF
 Adverse Event CRFs
 Primary and secondary outcome CRFs
 Protocol violation CRFs (per protocol analysis)
 Termination/early termination CRFs



Keep track of missing data



Keep an eye on study close out from the 
beginning



Top 3 points to consider

 Avoid missing data at all costs
 Design data collection tools to ensure data is 

collected accurately
 Monitor/verify all data to produce accurate 

results



Congratulations!

 You are an official Data Management 101 graduate!

Build case report forms smartly
Ask good questions/not so good questions
Think about your consort diagram from the beginning


