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Letter

From the Chair

Jaime Baldner

South San Francisco, CA, USA – Fall 2017
Dear colleagues,
Welcome to fall – the season of change!
Michael Goedde,
Many years ago, a friend of mine, who at the time worked in an industry completely
unrelated to clinical research and clinical data management, lost his job. While
PAREXEL International
job loss may be attributed to reasons like downsizing or incompetence, in this
Linda King
particular case, my friend lost his job because had not made critical connections
Secretary
within his home office or at his firm’s other locations. Saying it another way, he
Eli Lilly And Company
wasn’t judged by what he failed to produce but by who he had failed to build
relationships with and make connections to; so essentially, my friend lost his job
Melissa Lamb
not because he wasn’t good at his job but because he hadn’t made an effort
AdvancedClinical
to grow his network within the firm.
Arshad Mohammed
This was a shocking thing to observe as a young professional. I remember
being flabbergasted by the situation because my friend was smart and
QuintilesIMS
dedicated and I couldn’t believe he would be let go over something so trivial.
Jennifer Price
My purpose in sharing this story was not to dismay you but to see if it was a
BioClinica
story to which you can relate. How many of us make and keep relationships
at work because they are transactional in nature (meaning you depend on
Reza Rostami
each other to get something done within your respective work flows or task
Duke Clinical Research Institute
lists)? At the time that my friend lost his job, I certainly thought that way. In fact,
it had never occurred to me that networking was not only important, but actually
essential, to keeping my job; what happened to my friend was an object lesson
about the importance of cultivating relationships that go beyond transactional.
For some, “networking” may be a dirty word but knowing who to contact for help – or
even more important who to contact to connect you to someone who can help – is an
essential skill for all clinical data management professionals.
Many years later, having an open and diverse network of connections is a stated objective
in my day job. We talk about living our shared sense of purpose where we collaborate and
build networks that help us deliver breakthrough medicines. Maybe your organization doesn’t
operate in a similar way, but the reality for all of us as clinical data management professionals is
we are trying to solve big problems that have major impact on patients and users. If networking can
help solve problems, then why wouldn’t we use every available means to do so? As you read through
this edition of Data Basics, I’d like you to consider the articles through the lens of “building relationships,
returning results”.
The articles you are about to read address both complex and provocative topics. I highly encourage you
to consider whom would be most appropriate person(s) in your organization to discuss the issues described
herein. Set up a meeting to discuss the feasibility, adoption and implementation of the new ideas presented in this
issue. Who would you talk to about them. Whether it’s to discuss their feasibility for your organization or possibly
about adoption and implementation. Who would you talk to in your department? In your company? Outside your
company? Do you have the right contacts to move the discussion forward to both seek understanding as well as to create
a framework for decision making? If you’re not sure where to start, remember you have a built-in network being a member
of SCDM.

2017 SCDM Board of Trustees
Jaime Baldner, CCDM
Chair
Genentech
Shannon Labout, CCDM
Vice Chair
CDISC
Demetris Zambas
Past Chair
Novartis
Jonathan R. Andrus, M.S.,
CQA, CCDM
Treasurer
Clinical Ink
Emma Banks
DataTrial
Jessie (Zhaohua) Chen
Pfizer China R&D Center

Happy reading!
Best regards,
						Jaime Baldner
						CCDM 2017 Chair
							SCDM Board of Trustees
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Letter From the Editors
Ahoy, Dear Readers!
“Twenty years from now, you will be more disappointed by
the things you didn’t do than those you did. So throw off
the bowlines. Sail away from safe harbor. Catch the wind
in your sails. Explore. Dream. Discover.” ~ Mark Twain.
With this quote, we’d like to welcome you to the Fall
edition of Data Basics.
We invite you to set sail for a new adventure!
As you travel the great ocean of data, you will discover
the answer to a question “Does effective data visualization
accelerate data cleaning? (A Clean Patient Tracker Case
Study)” where the author Debu Moni Baruah shares
lessons learned from implementation of the clean patient
tracker dashboard.

Claudine Moore

Margarita Strand

We hope that amazing adventures and thought-provoking
ideas presented in this edition will give you courage to
rock the boat and undertake a journey of a lifetime!
And remember “It is not the ship so much as the
skillful sailing that assures the prosperous voyage.” ~
George William Curtis.

Claudine Moore, CCDM

Co-Editor
Intercept Pharmaceuticals, Inc.
claudine.moore@interceptpharma.com

Margarita Strand, CCDM
Co-Editor
Gilead Sciences, Inc.
margarita.strand@gilead.com

Stacie T. Grinnon, MS, CCDM
QuintilesIMS
stacie.grinnon@quintilesims.com

Just as the greatest explorers before you have fearlessly
traveled the globe, on your multi-country journey you will
discover various data collection modalities in the article
“Optimizing Data Collection Modalities for Multi-Country
Studies – A Case Study” by Soe Soe Thwin.

Lynda L. Hunter, CCDM
PRA Health Sciences
hunterlynda@praintl.com

On their fact-finding expedition, authors Harit Nandani
& Margarita Strand uncover the mysteries of innovative,
focused and data-driven approaches to improve site
efficiency described in their article “Data Entry Challenges
Survey and Quick Reference Guide (QRG): A Methodology
for Site Data Entry Performance Improvement.”
And finally, all hands-on deck! Secure your presence
onboard the ship – explore opportunities of “Data
Management Attendance at Investigator Meetings: InPerson or Virtual?” with author Claudine Moore.

Editorial Board

Michelle Nusser-Meany, CCDM
Novartis Oncology
michelle.nusser-meany@novartis.com

Sanet Olivier, CCDM
Happy Sailing and Bon Voyage!

Publication Committee Chair
QuintilesIMS
sanet.olivier@quintilesims.com

Claudine Moore and Margarita Strand
Data Basics Co-Editors

Vadim Tantsyura, DrPH

Target Health, Inc.
vtantsyura@targethealth.com

Janet Welsh

Boehringer-Ingelheim
janet.welsh@boehringer-ingelheim.com
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Data Entry Challenges Survey and Quick
Reference Guide (QRG): A Methodology for
Site Data Entry Performance Improvement
By Harit Nandani and Margarita Strand

Introduction

Methods

Data review, and the resulting query process with the clinical sites, is
often a time consuming aspect of a Clinical Data Manager’s day-today activities. The eCRF Completion Guidelines (eCCGs), an industry
standard document, is prepared and distributed through various channels
in order to establish an efficient data entry process and proficiency at the
site level. The eCCGs are an excellent resource for study sites, but can
be difficult to navigate.

We used both subjective and objective assessment methods for
evaluating challenges faced by study sites during data entry.

Its large volume and rigid change control process may cause content
update delays. As the study enrolls subjects and vast amounts of data are
entered, Clinical Data Managers (CDMs) often notice actionable trends
where data entry for some Electronic Case Report Forms (eCRFs) is more
challenging. One may wonder how Clinical Data Managers can act
upon these trends to improve site data entry performance.
In this paper, we explore a couple of innovative, focused and datadriven approaches that CDMs can utilize to improve site efficiency and
reduce data entry challenges. The methodology presented in Figure 1 is
especially beneficial to large data management groups [or departments]
with multiple programs and clinical studies.

Subjective Assessment Methodology
To gather and aggregate the subjective data, Lead Clinical Data
Managers of an Oncology department were surveyed for 6 drug
development programs with 32 clinical studies included in the scope of
analysis. Table 1 and Figure 2 below provide the survey outline.
For the objective query rate assessments, we used EDC-level operational
data, and calculated the query rate by Form (query count normalized by
form count at a given site) for two large clinical studies in the program
for Compound 2.
Figure 2: Number of Clinical Studies Surveyed, by Program.
Source(s): Site Data Entry Challenges Survey, Oncology Clinical Data
Management, Gilead Sciences, Inc.

Figure 1. Iterative Process - Survey and Quick Reference Guide
(QRG)

1
Survey Study
CDM leads on
challenges
4
Assess
Outcomes
3
Compile
Program specific
QRG recommendations

2
Aggregate
data by
compound/
program

Table 1. Survey Design
Survey

Value

Number of Forms/EDC elements 76
in survey (standard global library)
Number of responses requested Required – 3
per study
Optional – 1

Continued on page 5
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Continued from page 4

The survey results included responses for 27 different forms/EDC elements
out of the 76 surveyed.
In order to accurately determine the Forms/EDC elements that sites find
most challenging when it comes to data entry, we used a weighted
survey methodology which collected responses to the following question
for each clinical study:
Form/EDC elements where sites experience:
1) MOST difficulty understanding data entry conventions
2)	
SIGNIFICANT difficulty understanding data entry conventions, but
not as much as #1.
3)	
SOME difficulty understanding data entry conventions, but not as
much as #2.
In addition to the data points collected above, we collected free text
comments to allow for program specific qualitative assessment.

Analysis and Results
Data were aggregated and summarized by study, Form/EDC element,
and compound/program. The following two metrics were calculated:
Total Counts: Aggregate of any response (Most, Significant or Some)
across all studies and programs.
Total Score: Aggregate of weighted response by assigning graded
scores to the 3 survey questions (Most = 3, Significant =2, Some = 1)
across all studies and programs.
Figure 3 shows the result for the Top 15 Forms/EDC Elements and the
aggregated scores per program/compound.
Based on our interpretation, we concluded that there were 3 major
clusters that the study sites had found to be the most challenging:

 afety and Medication Data – Adverse Events (AE), Prior AntiS
Cancer Therapies
-	
Drug Exposure and Subject Disposition – Study Drug
Administration, Study Drug Completion
-	
Administrative Data Entry – Investigator Signature,
Transmission of Serious Adverse Events (SAEs).
-

The data collection and subsequent analysis assisted in determining which
eCRFs required additional clarification than what was already provided
in the eCCGs. The results of this subjective assessment would be coupled
with the objective assessment to propose a course of action to improve
data entry on the eCRFs that posed the greatest challenges for data entry.

Objective Assessment
Methodology
We used EDC-level operational data for two large clinical studies in the
program for Compound 2 to verify the accuracy of the subjective survey
results obtained from CDMs. This is an alternative approach that can be
used instead of the survey based approach if the appropriate resources
are available. Figures 4 and 5 show the query rates (normalized by
Form count at a given site) for two main studies within the program for
Compound 2. Boxplots in red are associated with Forms that scored
highly in the site data entry challenges survey for the given drug program.
These results show the validity of a subjective approach because we see
that the forms/EDC elements that score highly in the survey also score
highly in the objective assessment.

Figure 3. Weighted Scores by Form and Compound.
Source(s): Site Data Entry Challenges Survey, Oncology Clinical Data Management, Gilead Sciences, Inc.

Continued on page 6
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Data Entry Challenges Survey and Quick Reference Guide (QRG): A Methodology for Site Data Entry Performance Improvement
Continued from page 5

Figure 4. Query Rates for Compound 2, Study 1 - by Form

Figure 5. Query Rates for Compound 2, Study 2 - by Form

Continued on page 7
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Continued from page 6

Conclusion
We presented two pragmatic approaches that can be leveraged by
Clinical Data Managers with the goal of improving site data entry
efficiency:
•	The first approach is survey-based - a useful and valid methodology
in large CDM groups [or departments] with multiple studies in
different programs. This approach is also less resource intensive
when it comes to time and analytic effort.
•	The second approach involves the use of EDC-level operational data
and provides an accurate measure of form-level site performance
by computing query rates, including outliers, distributions and highlevel statistics. When sufficient time and expertise are available, the
second approach provides a more data driven result.
Data Management Leads should weigh the costs and benefits of the
two approaches prior to implementing the one that suits their programs
the best.

Post data collection and analysis, an eCRF Completion Quick Reference
Guide (QRG) was compiled – a concise, two-sided, customizable
guide outlining data entry guidelines for Forms/EDC elements that were
deemed most “challenging” for study sites based on survey data for 32
studies. Key features included conciseness, customizability and versatile
distribution formats (electronic, laminated desk guide, newsletter slides).
The QRG included guidelines on high-ranking Forms/EDC elements in
the survey results.
The QRG is a dynamic document, which can be updated at a predetermined frequency using the iterative flow in Figure 1 to help improve
data quality.
References
1.	
Society of Clinical Data Management. CRF Completion Guidelines.
Good Clinical Data Management Practices (GCDMP©) 2013; 241-247.
2.	Society of Clinical Data Management. Measuring Data Quality. Good
Clinical Data Management Practices (GCDMP©) 2013; 387-398.
3.	
Society of Clinical Data Management. Metrics in Clinical Data
Management. Good Clinical Data Management Practices (GCDMP©)
2013; 347-367.
4.	
The following are Gilead Sciences internal documents and are not
available to public:

How Do You
Accelerate Your
DATABASE LOCK?
Uncover patterns about
the status of PATIENT DATA
for early identification of
potential study problems

•	Nandani, Harit, Margarita Strand, Christine Kim, Site Data Entry
Challenges Survey, February 2017
•	Christine Kim, Margarita Strand, Harit Nandani, eCRF Completion
Quick Reference Guide, April 2017
About the Authors
Harit Nandani - As a Clinical Data Manager with a strong interest in the
Oncology therapeutic area, Harit is perennially in the search for ways to
make clinical studies operate more smoothly using domain knowledge and
technology. He has over 5 years of experience in clinical data management,
with experience spanning phase I-III trials and complete CDM lifecycles. He
is currently an Associate in Oncology Clinical Data Management at Gilead
Sciences, Inc.
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management experience, of which the last 9 years were in oncology,
Margarita Strand, CCDM currently holds position of Associate Manager,
CDM, Oncology at Gilead Sciences, Inc. She is an active contributor and
a member of SCDM Publication Committee and Co-Editor of several “Data
Basics” publication issues.
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Data Management Attendance at Investigator Meetings:
In-Person or Virtual?
By Claudine Moore

Introduction

in the CRFs and in all required reports.”

[1]

Therefore, it is commonly

accepted that the Investigator Meeting is the first opportunity for the data

As virtual meetings and cost awareness become increasingly prominent
in the biopharmaceutical landscape, the questions may arise, “Is it
necessary for the data manager to attend the Investigator Meeting inperson to give the data management presentation? Would it suffice for
the data manager to give the presentation virtually? Or does a hybrid
scenario seem more appropriate, one in which a non-data management
representative gives the presentation in-person while the data manager
attends virtually?”. Given that the data management objective is to
discuss study-related items such as Electronic Case Report Forms (eCRFs),
eCRF Completion Guidelines (eCCGs), query management processes,
data transfer procedures and expectations for quality clinical trial data,
the answer is not straightforward.
Consider the following case study:
For a complex international, multi-site, multi-cohort study, a sponsor
company determined that a non-data management personnel
member (e.g., Clinical Operations, Project Management) would
give the data management presentation in-person at the Investigator
Meeting. This was a cost-savings effort since the non-data
management personnel’s travel expenses were already considered
and approved in the meeting budget.
Due to the complexity of the trial, it was agreed the data manager
would prepare the data management presentation. Additionally,
the data manager would attend the presentation virtually to field
questions posed from the audience.

manager to build relationships with the investigators, site staff, and study
management personnel. Through personal interactions and presenting
the study’s eCRFs, EDC system, eCCGs and query management system,
the data manager can set a tone that will encourage a high level of data
quality. [2]
This article proposes key questions that may be asked when deciding
between data manager attendance
Investigator Meeting.

In-Person versus Virtual
Questions for Consideration
•

Theoretically, the above case should have worked smoothly. In reality, it
did not.
The Good Clinical Practice (GCP) Guidance for Industry (ICH E6)
Section 4.9.1 states that “the investigator should ensure the accuracy,
completeness, legibility, and timeliness of the data reported to the sponsor

Study Design
-	Is the study protocol well-written with clear assessment details
and data entry definitions?
-	Is the study schedule basic or complex with multiple treatment
arms or an adaptive study design (e.g., dose escalation study)?
-	What percentage of the eCRFs are from the standard library
versus study specific?
-	How complex are the eCRFs that capture primary and secondary
efficacy endpoints?

•

Edit Checks
-	Are most edit checks basic (e.g., missing mandatory data, future
date entered) or complex?

The data management slide deck was designed to address the
complex eCRFs and dynamics built into the study’s electronic data
capture (EDC) system. The data manager reviewed the slide deck
with the non-data management presenter prior to the meeting to
ensure a clear understanding of the material.
During the actual presentation at the Investigator Meeting, the
presenter did not have a solid understanding of the study’s complexities
and fumbled through the presentation. During the Question and
Answer section, the data manager was unable to clearly gauge
the audience’s reactions when responses were provided for their
questions. At the end of the allotted time, it was clear the target
audience was confused and unsure how to effectively enter clean,
quality data into the EDC system.

in-person or virtually at an

[3], [4]

-	Are aggregate checks standard (e.g., confirming date of last
drug administration does not exceed End of Treatment date)
or complex (e.g., cross checking multiple data points across
multiple forms and timepoints)?
•

External Data Sources
-	How many external data sources are being utilized in the study?
-	Is an Interactive Response System (IXRS) being used?

		•	Is the IXRS built directly into the EDC system or is it a separate
database with integration into the EDC system?
-	Will the study use a central lab, local lab, or combination of
both?
		•	Will the lab results and/or normal ranges be entered manually?
Or will these be uploaded into EDC programmatically?
-	Will any specialty lab or uncommon assessments be performed
that are specific to the therapeutic area?
		•	Will these assessments be captured on the eCRFs? Or will
these be handed outside of the EDC system?
Continued on page 10
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Continued from page 9

•

Protocol Deviation Tools
-	Is there a Protocol Deviation component used within EDC?

•

Investigator Meeting Timing
-	Will the Investigator Meeting be scheduled at the beginning of
data entry (e.g., around the time of either the projected First
Patient First Visit date or the first Site Initiation Visit) or a few
months prior to the start of subject screening?
		•	Will the database be programmed by the time the Investigator
Meeting occurs?
		•	
Could there be an anticipated follow-up virtual refresher
training if it will be some time before data entry is expected to
begin?

•

•

•

Functional Roles
-	Are the Principal Investigators the only audience or will other site
staff (e.g., Site Coordinators, Clinical Research Associates, Study
Monitors) also be in attendance?
-	Will there be a separate break-out meeting with Site Coordinators,
Clinical Research Associates and/or Study Monitors?
-	Does the sponsor company have experience working with the
investigator sites?
Data Management Presentation Focus Areas
-	
Will the presentation focus on the most complex data
management items (e.g., eCRFs to anticipate the potential pitfalls
with data entry and query responses, data transfer processes,
Protocol Deviation Tool, Electronic Serious Adverse Events
reporting)?
-	Will there be any means to provide hands-on training within the
EDC system with the audience participants?
-	How much time is the data management presentation allotted in
the meeting agenda?
Meeting Attendance Budget
-	What are the in-person attendance costs for the presenter (e.g.,
lodging, food, continental/intercontinental airfare)?
-	What is the cost for the presenter to attend virtually? What is the
time zone difference?
-	
Who is the owner of the Investigator Meeting budget? If it
is another department such as Clinical Operations or Project
Management, can the data manager request to be included
in the budget review at the beginning of the meeting planning
phase?
-	Do the physical attendance costs outweigh the potential data
cleaning costs when working with a complex set of eCRFs? Is it
possible that up-front clarification, building personal rapport with
study sites and personal attention regarding complex matters
reduces the amount of data queries generated during the study?

If the eCRFs are straight-forward and emulate what is considered
standard eCRFs, then it may be more appropriate for the data manager
to attend the Investigator Meeting virtually, delegate responsibility to a

non-data management member of the study team already attending inperson, or have a mixture of the data manager attending virtually for
questions while a non-data management team member presents the data
management portion in-person.
However, if the casebook includes complex study-specific eCRFs with
efficacy modules based on therapeutic area standard assessment scales,
multiple modifications to standard forms, form dynamics, complex custom
EDC functionality or derivations, or integration of multiple external
data sources, then strong consideration should be given to in-person
attendance of the data manager who is a Subject Matter Expert as it
pertains to database design and data collection. By attending personally,
the presenter can better gauge how well the audience is receiving and
understanding the material presented. If required, the presenter can
provide immediate clarifications based upon the verbal and visual cues
from the audience.

Presenter-Specific Questions
If the answers to the “In-Person versus Virtual” questions above lead to an
“In-Person” conclusion, then consider the following questions regarding
the actual presenter.
•	Does the data manager have the necessary communication skills to
execute an excellent presentation in-person?
-	
Is the data manager more technically-oriented or “people”oriented?
-	
Can the data manager naturally speak about programming
issues in layman’s terms when addressing a potentially diverse
audience?
-	If the study data manager lacks the appropriate communication
skills, is there a more experienced data management team
member (e.g., Data Team Lead, Program Data Manager, Senior
Project Data Manager) who can attend in their place?
•	Will the data manager be comfortable networking and building
relationships with site personnel at other Investigator Meeting
functions?
•	
How familiar is the data manager with the study protocol and
database design?
•	
Is the data manager able to answer questions regarding the
complexity of the EDC system regarding data entry from the site’s
perspective?

Discussion
The questions in this article pose several points to consider when deciding
upon the mode of a data manager’s presence at the Investigator Meeting.
Virtual data management presentations at Investigator Meetings may be
more appropriate if the sponsor company has a well-established history
Continued on page 11
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Continued from page 10

with the clinical sites, the sites are already familiar with the sponsor’s
usual database design and query management and the study at hand
does not veer too far off from that beaten path.
A data manager’s in-person presence at the Investigator Meeting can
provide a singular opportunity for cross-functional teams to evaluate the
relative skill sets of their colleagues. Perhaps more importantly, these
meetings also offer an occasion to establish mutual trust and respect
that will foster greater open communication and collaboration. Building
stronger relationships will help ensure that inevitable and unforeseen
clinical data issues arising during the study may be resolved more quickly
and efficiently. [5]
To underscore this point, consider the following case study demonstrating
a positive outcome:
For a complex study with a mixture of standard and study-specific
eCRFs as well as multiple EDC dynamics, it was determined that
the data manager would give the presentation at the Investigator
Meeting. Principal Investigators, Clinical Research Associates
and Site Coordinators were all in attendance. The data manager
focused on the more challenging eCRFs and dynamics built into the
EDC system. A hands-on EDC training was also provided to the
participants. Additionally, the presenter allotted for time during the
presentation to address questions as they arose. By attending inperson, the data manager discerned the audience’s understanding
of the material through both verbal and non-verbal cues (e.g., body
language and eye contact). The result was a well-received data
management presentation. The audience was engaged during the
presentation and energetically thanked the data manager (just short
of a standing ovation!).
If the sponsor company places a priority on building social capital,
cultivating cross-functional relationships and has a data manager with the
appropriate personality and qualifications, then in-person presentations
would be in order.
If the decision is more financially motivated, then a cursory cost-benefit
analysis aimed at evaluating data cleaning costs extending through the
anticipated life of the study may provide better guidance. This analysis
should heavily consider the study’s complexity and investigator site’s
clinical trial data track record before the deciding vote of data manager
attendance “In-Person” or “Virtual” is cast.

References
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(https://www.fda.gov/downloads/Drugs/
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Does effective data visualization accelerate data cleaning?
(Clean Patient Tracker Case Study)
By Debu Moni Baruah

Abstract
It is a general tendency of human beings to act quickly on something
that can be easily visualized. A picture is worth a thousand words
[1]
– especially when there is an urge to discover insights from data.
Visuals are especially helpful when one is trying to find relationships
among hundreds or thousands of variables to determine their relative
importance. Are we there yet? Are we ready to accept changes to
establish a visual insight culture? Evolving from reports and dashboards
and adding analytics into data from disparate sources were the
primary challenges. The burning question is, when periodic reports
(e.g., study status reports – query status, reconciliation status, missing
pages status, etc.) are serving the purpose, then why should we be
putting efforts into analytics or visualization? In this case study, an
attempt was made to enhance the Clean Patient Tracker concept with
visuals (charts and infographics) and additional attributes, such as
resource utilization, productivity and quality score coupled with it.

Background

each report for that time point acts as a separate version of truth. Let us
call this “the multiple versions of truth”. To draw meaningful insight, the
reports need to be aggregated to compare and sometimes reconciled.
Not only does involvement of different people, different tools to create
status reports, and ad-hoc data extraction lead to time consuming data
reconciliation process, but also cause deviation from the actual truth (e.g.
overlapping or missing information).
A clear understanding of the “why” and “how” helps Clinical Data
Managers focus on processes that need optimization and timely,
ongoing monitoring to improve future outcomes. To find relationship
in data to answer – “how” and “why”, a broader step is required
encompassing the reports together into one because insight cannot be
drawn from “multiple versions of truth”. An example is provided in Figure
1 and Figure 2 below. If an open query status report is generated on the
1st and 29th of every month, then the sudden increase in query count
from 02-JUL-2017 to 06-JUL-2017 may not be visible to the stakeholders
(Figure 1). Unlike Figure 2, Figure 1 fails to provide information to further
drill down to derive actionable insights such as – underlying reason of
increase in query count, an important lesson learned that should have
been recorded, plan of mitigation, etc.

Are we in clinical data management using data analytics as effectively as
our peers in marketing or commercial operations? [2] Is it true that during
Figure 1. Query status reports at two different time points
the conduct of a study, decision making in clinical data management
is not as fast as it could be and often opportunity for a collaborative
Query count
Date
approach is missed? Why our visions are myopic and restricted to
46
01JUL2017
reports and dashboards only? These aspects are highly debatable. At
Open query report 2
the same time, it is undeniable that even at the dawn of technology
boom, proliferation of artificial intelligence (AI), machine learning, data
Query count
Date
virtualization and many more technological advancements reducing
28
29JUL2017
man hours, clinical data management at
grassroots level is still done manually at a
Figure 2. Cumulative daily query count report vs. periodic (monthly/weekly) query count report.
larger extent. The truth is – we are still using
spreadsheets to export data for review;
sometimes row by row.

Value of DM
Reporting
Granularity
Periodic reports and dashboards are
associated with a smaller slice of time
and can only answer the “what” in a
study for that particular time point which
is only a piece of relevant information [3].
If reports are created periodically, then

Continued on page 14
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Does effective data visualization accelerate data cleaning? (Clean Patient Tracker Case Study)
Continued from page 13

Visualization Method
At a small scale, data visualization concepts pertaining to clinical data
management were engaged. The process was initiated with some
elementary questions:
In clinical data management from start up to database lock 1. What to visualize?
2. How to visualize?
3. Should we standardize visualization?
50 clinical data managers of different experience levels (0-15 years)
were randomly interviewed asking what they would like to visualize [4].

Using the responses listed in Table 1, a prototype was developed
as depicted in the wireframe in Figure 3 and description provided
below. Cumulative datasets pertaining to the items in Table 1 were
programmatically integrated at study, site and subject level (as
applicable). Some additional parameters and derivations were added
to draw better insights.

Figure 3. Wireframe of data visualization plan

Some common items (reports) [5] used on daily basis by Clinical Data
Managers are listed in Table 1.

Table 1
Serial
number

What to visualize

1.

Total open queries

2.

Site open queries

3.

Data management open queries

4.

Other open queries (system, Clinical Research Associate)

5.

Query frequency

6.

Coding status

Input data from Table 1 were broken into the following categories:

7.

Missing visits

8.

Missing pages

9.

Data listing review (programmed, data dump)

1. Study status data
a. Query:
		 i. Total open queries
		 ii. Site open queries
		 iii. Data management open queries
		 iv. Other open queries

10.

Reconciliation status

11.

Investigator Signature status

12.

Lock status

13.

Source Data Verification (SDV) status

			1. System queries

14.

Resource productivity – defined in this study as unit
time required to complete one unit of task by an
individual (e.g., time required to close a query).

15.

Resource utilization – defined in this study
as the non-idle hours an individual spends
to complete tasks in a work day.

16.

Quality score of study (measured per
guidelines of GCDMP) [6]

17.

Overall study status (per description provided
under the “implementation” section).

			2. CRA queries
b. Coding status = Coded or not
c. Missing visits
d. Missing pages
e. Data listing review = Clean or not
		 i. Programmed listings for data review
		 ii. Data dumps
f. Reconciliation = Reconciled or not
g. Investigator Signature status = Signed or not
h. Locked status = Locked or not
i. SDV status = SDVed or not
j. Derived clean/not clean status at patient level

Continued on page 15
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Does effective data visualization accelerate data cleaning? (Clean Patient Tracker Case Study)
Continued from page 14

Table 2 - Clean Patient Tracker Dashboard Elements

2. Upcoming monitoring visit date
3. Productivity and utilization of resources
a. 
Calculated based on individual study and time spent on
associated data cleaning activities
4. Quality score
a. 
Evaluated based on random sample review of data cleaning
activities following guidelines of GCDMP [6]

Implementation
For the decision makers who are only interested to know if a study needs
attention or not, an overall study status symbol with colour codes was
added.
1. red depicting – “study needs attention”
2. green depicting – “No attention required”.
Overall study status was determined based on three parameters:
1. Study status
2. Productivity and utilization
3. Quality score
Clean Patient Dashboard elements were derived programmatically.
The program turns the overall study status symbol “red” if any one of
the three parameters is not within the acceptable range. The rest of
the components of Clean Patient Dashboard allow users to drill down
to various data issues and “clean status” up to patient level (Figure 4).
The major Clean Patient Tracker Dashboard Elements are described in
Table 2.
This approach crafted the informed, data driven decision-making process
that is several folds precise and propitious. Rapid cleaning of patient
data was observed as study team could precisely pin point the dirty
data points. As the program could identify altered clean patient status
due to post review data change, no aggregated review was required
to be done to confirm clean status again and again till database lock.
Another success story of this data visualization approach pertains to
the identification of pain points and their optimization. An example is
as follows: the items that were frequently preventing patients from being
declared clean were also identified to be the most time-consuming
ones. These items could not be reviewed programmatically due to the
lack of unique identifiers in between the associated CRFs. The study
team could identify these data points and optimised the CRF design. A
unique identifier was added in the CRFs so that data review could be
done programmatically (e.g., in the concomitant medication CRF, drop
down options were added to link the corresponding adverse events. It
was observed that selecting the adverse event takes less time for site
than typing the adverse event term.) Introduction of key data elements
to link the forms have added the leverage of programmatic review of
such data points. Time taken to review the same volume of data with

Element

Description

Clean Patient
Status

A patient was considered “clean” if all the study
status parameters were confirmed as clean (e.g.
no open queries, all items were reconciled,
all data listing issues were resolved, etc.).

Achievability of
milestone (e.g.
database lock)

This parameter was assessed based on clean
patient velocity which was the count of patients
that were historically cleaned in a day.

Clean Patient
Velocity

Forecasting was done to predict the required
clean patient velocity to achieve database lock
on due date (how many patients need to be
cleaned per day to achieve database lock).

Quality Score

Quality score was evaluated based on
random sample review of data cleaning
activities and visualized as a parameter
linked with overall study status.

Tracking
Resource
Requirement

Average time taken to complete a unit of a
data cleaning task (Query, Serious Adverse
Event (SAE) reconciliation, Data listing review,
etc.) was tracked and compared against
clean patient velocity to determine resource
requirement for a study. As the number of clean
patients progress it will generally require less
resources coming up to database lock.

List of pending
activities/tasks
preventing a
patient from
being declared
clean

The program was designed to identify the
pending activities that were preventing a patient
from being declared clean. It could also provide
answers to the question how much more was
required to clean and what specific activities
were needed to pronounce a patient as clean.

Monitoring
visit dates at
site level

Linking the monitoring visit dates at Site level
allowed Data Managers to target the Sites
before monitoring visit, so that the CRA could
address the residual issues for specific Site,
hence making the data cleaning process faster.

and without the “link” was tracked. During an internal analysis, it was
observed that 63% [4] of review time could be saved when the forms
were linked.

Continued on page 16
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Continued from page 15

Figure 4. Dummy Model Dashboard to Depict the Data Visualization Concept

Conclusion

References

The success of clinical data visualization is largely dependent on
standardization. There are numerous unanswered questions pertaining to
what to visualize, what tool should be used, what types of graphs and
charts to be used and many other aspects which are yet to be explored
in detail. Forecasting, predictive analysis, determination of achievability
of milestones, etc. need refined methodologies that work efficiently in
different therapeutic area. For example, forecasting and prediction are
ideal options for vaccine studies as it has a defined end of study pattern,
but the same may not be very efficient for an oncology study without
historical data for comparative analysis. Recent technologies (e.g., Clean
Patient Optics) provide hassle free clean patient status and many other
useful information and helps accelerating database lock. However,
a collaborative approach is much needed to set data visualization
standards for different therapeutic areas and to create a data driven
“visualized insight culture” with a view to generate a paradigm shift
towards informed data driven decision making.
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Optimizing Data Collection Modalities for MultiCountry Studies – A Case Study

By Soe Soe Thwin, for the World Health Organization Statistics and Informatics Services Unit
Soe Soe Thwin (second-left) appears with her
colleagues from the World Health Organization
Statistics and Informatics Services Unit

Introduction
With a shift from the traditional paper and pencil interviewing (PAPI)
to computer assisted personal interviewing (CAPI), web-based
electronic data capture (EDC) systems that afford real time availability
of remotely entered data have increasingly become the standard for
collection and management of research data. [1], [2] Due to increasing
internet availability and technical capabilities worldwide, the scope of
research data collection and management has also been continually
expanding for multi-center, multi-country studies conducted at the World
Health Organization’s (WHO) Department of Reproductive Health and
Research (RHR).
The Statistics and Informatics Services (SIS) unit within the department
has been involved in implementing data collection and management
for research studies ranging from randomized clinical trials to quasiexperimental observational studies and cross-sectional surveys. Not only
does different study type determine the complexity of data management,
data collection itself can present a challenge. When a standard protocol,
managed by the SIS unit, is implemented over a number of countries with
varying research infrastructure, data collection with use of EDC is often
coordinated to accommodate the technical capabilities and internet
capacities at local facilities, and therefore, adopting a single modality
of data collection may be impractical or impossible. To optimize data
collection and data management going forward, it became necessary
for us to understand the types of research studies implemented and
compare and contrast data collection modalities that accommodated
this wide range of variability in research infrastructure. It is with this
framework in mind that we discuss the three main modalities of data
collection using web-based EDC, and present our experience.
Within the last 7 years, SIS unit has supported data collection and
management activities for 17 research studies with web-based Electronic
Data Capture (EDC) systems that were developed internally using
OpenClinica Enterprise or Participate tools. For some, data collection
instruments were translated into multiple local languages for inclusion
in the EDC system. These studies, some of which are on-going, and
two of which were outsourced for database development, range in size
from a few hundred participants to more than 30,000 participants, and
similarly, data coordination and management ranged from a single site/
single country study to one involving 10 countries with 24 sites. [3], [4], [5], [6]
To standardize data collection and management across each study and
accommodate variable infrastructure, RHR studies employed 3 distinct
modalities of data collection and management displayed in Table 1.

Table 1 – Distinct Modalities of Data Collection and Management
Modality
Number

Modality Description

1.

Paper based data collection with manual
key entry into EDC System,

2.

Paper based data collection with relayed
data coordination for manual key entry
into a web-based EDC system

3.

Tablet based data collection with direct
key entry into integrated EDC

Only 2 studies used the 3rd modality of tablet based data collection, and
the rest used paper based data collection, of which 7 were implemented
with decentralized approach (1st modality), and 8 were launched with
relayed coordination (2nd modality). See details in Table 2, next page.

Modality 1 - Paper Based Data Collection
with Manual Key Entry into EDC System
When research infrastructure exists with internet availability and technical
capacity, data collection and management is decentralized. Local
research centers use paper-based instruments to collect data and perform
manual key entry into the web-based EDC system. Communication for
protocol implementation and data management is primarily between
the local research team and SIS unit. One example of decentralized
data collection is the Pain Management Trial that investigated the effect
of prophylactic pain management on the experience of maximal pain
during medical abortion. This study was implemented in South Africa,
Vietnam, and Nepal where each country used paper based instruments
to interview participants, then key entered into the web-based EDC
system at their respective site. [5] A larger scale study using the same
paper-based decentralized data collection approach is the phase III,
randomized, double-blind, active controlled, trial on Carbetocin for the
prevention of postpartum hemorrhage during the third stage of labor in
women delivering vaginally. [6] This on-going study was launched at 24
different hospitals in 10 countries, and each center had the capability
to manage data collection and entry directly into the web-based system.

Continued on page 19

18

DATA BASICS

2017

Return to Cover

Optimizing Data Collection Modalities for Multi-Country Studies – A Case Study
Continued from page 18

Table 2. Description of RHR Studies using EDC for Data Collection
Modality 1 Paper based data collection with manual key entry

Modality 2 Paper based data collection with
relayed data coordination

Pain Management Trial.

ANC Trial in Mozambique

3 countries/sites, data management at site level

Modality 3 Tablet based data collection with integrated EDC

How women are treated during facility-based
1 country, 10 hospitals, data entry and management childbirth:
at country level
12 countries total, data entry at site level and data
management at country level

Carbetocin Trial

Core protocol for the laboratory-based evaluation of
10 countries, 24 hospitals, data entry and point-of-care tests
management at hospital level
11 countries, 14 centers, data entry and management
at country level

CaPSAI-A context specific health sector and
community-based participatory approach in a
human rights framework to increase met needs for
contraception
2 countries, 32 facilities, data entry at site level with
data management at country level

Feasibility and safety of the Odon device
2 countries/sites, data management at site level

Comparison of the safety, efficacy, and feasibility
of medical abortion provided by physicians and
non-physicians
1 country, 4 sites, data entry and management at
country level

A prospective, open-label, single arm, multi-center Persistence of Ebola Virus in Body fluids
study to evaluate efficacy, safety and acceptability of 1 country, 2 sites, data entry and management at
pericoital contraception
country level
4 countries/sites, data management at country/site
level
Tools to validate medication

Addressing violence against women in antenatal
3 countries/sites, data entry and management at site care (Safe and Sound study)
level
1 country, 4 sites, Data Entry and management at WHO
Global, regional and national levels and trends in Training midwives in to provide safe abortion care
preterm birth for 1990 to 2013
with mifepristone and misoprostol
86 countries/sites, data entry and management at 1 country, 2 sites, data entry management at country
site level
level
Effect of COC on exclusive breastfeeding.

A multicentre randomized controlled trial of gentle
3 countries, 4 sites, data entry and management at assisted pushing (GAP) to reduce prolonged labor
site level
1 country, 4 sites, data entry and management at
country level
Family Planning Study
2 countries, 16 sites, data entry and management at
country level

Modality 2 - Paper Based Data Collection
with Relayed Data Coordination

primarily between the research group at this centralized facility and SIS
unit.

When research infrastructure at the local site is not optimal due to

An example is the Antenatal care (ANC) Trial in Mozambique that
was conducted to determine the effect of an intervention designed to
increase the use of evidence-based practices included in the ANC
package by midwives (and other health professionals) in prenatal clinics
in Mozambique. [3] There were 10 centers in 3 districts participating in
the trial, and data coordination was centralized in Maputo for the ANC
Mozambique study primarily due to internet availability issues and the
need to have relayed management center core personnel to implement
the standard protocol and oversee data quality.

physical and technical issues such as unreliability of electricity, lack of
internet connection, and shortage of core personnel to communicate with
the SIS unit, (issues often due to remoteness of the data collection sites),
collected data is relayed to another site with a more reliable infrastructure
to augment management and coordination. It is at this centralized
facility that the completed paper forms are entered into the EDC system.
Communication for protocol implementation and data management is

Continued on page 20
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Modality 3 - Tablet Based Data Collection
with Direct Key Entry into Integrated EDC
With the advent of smart devices and expansion of wireless network
services, Tablet based data collection has become an option for some
RHR studies. An ongoing multi-country project to study how women are
treated during facility-based childbirth was successfully launched with
tablet based data collection in Nigeria, Guinea, Ghana, and Myanmar
with data collection at remote facilities, managed by data centers at the
country level. Study instruments were translated into local languages and
an EDC system was developed in OpenClinica Participate. The plan is
to expand to additional 8 countries. CaPSAI, a new study, is currently
being developed to evaluate a context specific health sector and
community-based participatory approach in a human rights framework
to increase met needs for contraception. Tablet based data collection
will be implemented at 32 facilities across 2 countries. While this
modality relies heavily on the technical capacity of the research country,
bypassing use of paper instruments altogether, data management still
remains at the country level for coordination with the SIS unit.

Discussion
There are advantages and disadvantages to all modalities of data
collection. While paper-based data collection for both the first and
second modality was human-resource and time intensive, there was
minimal dependence on technical capabilities and internet capacities.
The second modality, relaying data entry to a centralized facility, with
the additional step of having to transfer completed data collection forms,
needed additional time and effort for data coordination and management,
even though EDC systems generally allowed for real-time availability of
collected data for verification and analysis. Nonetheless, when research
sites are remote with less than optimal research infrastructure, this modality
allows for implementation of a multi-site, multi-country, standard protocol.
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Communication between the SIS and the local research data operations
team, be it at the data collection center or at the country level data
coordinating center, was crucial for data management. Tablet based
data collection using an integrated web-based EDC system, though
equipment-resource intensive, allowed for mobility and time efficiency
in data collection, especially when data management occurred at the
centralized country level, similar to the 2nd paper based modality.
This cross-sectional glimpse reveals the ever-changing landscape
of research data operations and highlights the need for infrastructure
building and capacity strengthening globally. A thorough evaluation of
each of the involved research facility’s infrastructure, capabilities and
capacity should assist in determining the optimal data collection modality
when conducting multi-center, multi-country research studies. Modalities
for data collection should be adapted to accommodate infrastructure
availability.
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