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Demetris Zambas

Dear Readers,

Welcome to the first issue of Data Basics for 2016. As the first quarter of the year
comes to an end, it is important we take stock in our organization and that I provide
Quintiles
a status to the members.
All of our committees and task forces as well as the Board have faced significant
Maria Fassano
financial challenges over the past few years. In order for our organization to conPRA Health Sciences
tinue to serve and represent data management professionals globally, we must
also be financially sustainable. Being a viable non-profit organization does not
Linda King
mean being a “for loss” organization. Thanks to the exceptional work of our
Eli Lilly and Company
treasurer, the support for difficult decisions from our Board and the continued
commitment of our volunteers, the organization is not only in a much better
Shannon Labout
position (details were provided in the annual report at our 2015 conference),
CDISC
but we are able to invest in a methodical long term plan to update our content
and expand our support to data management colleagues across the globe.
Melissa Lamb
As a training focused organization, the content we provide our membership is
Advanced Clinical
a physical representation of our core asset. Our true core asset as an organization is the knowledge base we assemble together. The knowledge and experiJennifer Price
ence of all of our volunteers, task forces and committees is what will sustain our
BioClinica
organization. If you are reading this and have been thinking about participating
in one of our committees or have not yet told your colleagues about our great
Vadim Tantsyura
organization, we need you now more than ever. The discipline you would be
Target Health Inc
supporting is your own.
Now, back to the matter at hand. In an effort to assure we deliver on a multiyear plan for our members and hence our organization, we have aligned across the
Executive Committee and also specifically across the 2015 past chair, 2016 chair and
2017 chair elect to assure multi-year continuity not only on our strategy, but down to the
execution level.
If you dialed in to the 2016 incoming chair webinar you would have heard the justification put
forth to participants on why assuring a level of excellence in data management fundamentals
is key to paving our way to the future as a discipline. The guidance on these fundamentals is put
forth in our GCDMPs, and the training on how to apply this guidance in traditional and cutting edge
scenarios is provided by our training programs. The certification that one has mastered these principles
and their application is provided by our CCDM program. As such, the content across this critical triangle
must be updated in perfect synchrony.
Last year, we put in motion a key effort we named the “Content Alignment Task Force.” This quarter, the task
force is completing a thorough review of all of our content, not only to help with the planning across these three
categories but also to identify any existing discordance across the existing content. This effort which is nearing
completion will be a key input into the tactical execution of our strategy.
On the global front, as I write this message I see a notice that our first ever China webinar is fully set to be delivered
tomorrow! Just last week, we had a very successful second European Leadership Forum graciously hosted by the
Uppsala Monitoring Centre in Sweden. Just three months ago, we had our second India conference and plans for our
third conference in Hyderabad, India are already under way. Our strategy however, is not to simply focus on more conferences. It is to use these events to generate regional interest in our organization. It is only by listening to the participants in
these events and through other outreach efforts that we will truly understand what Data Managers in different regions around
the globe require in the form of support from a global organization such as SCDM. 2016 will be key in taking advantage of all
the momentum we have generated around the globe.
In future issues, look for more of a focus on key industry trends in the chair’s letter, but It seemed appropriate to provide this update
so that our members are fully aware of our status and areas of focus. Thank you for your time in reading this article.
Best regards,
Demetris Zambas
2016 Chair, SCDM, Board of Trustees
Charlene Dark
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Letter From the Editors
Dear Readers,
It is our pleasure to present to you the first issue of
Data Basics for 2016.

Other questions are: How do we do it? Which tools
do we use and how are they evolving?

Once again we are thankful to our annual
Conference, which is a continuous source of motivation and inspiration for our potential authors. In this
quarter’s edition of Data Basics, we have 3 articles
that were first submitted as abstracts for the conference before finding their final destination here. In addition we give you the opportunity to get a glimpse
of what was discussed during 2 exciting events: the
2015 Leadership Forum, held in conjunction with
the annual Conference in Washington, DC, and the
2016 European Leadership Forum, held in Sweden
a few weeks ago.

•
The central theme of the European Leadership
Forum says it all: “To 2020: A Data Odyssey”.
Innovation is the key word.

With various changes in tools and rules, how do we
keep control?

Rehana Blunt, M.A.

The articles in this issue can be classified by asking
ourselves a few questions about our profession.

• Aslam Khan gives us a few tips on “how to bring
about change” in the work place, and

Maria Fassano

First of all, why are we, or why should we be doing
this job?

• Loveena Gopalani focuses on the gap between
the standard procedures we are required to follow
and the day to day activities in “real life”.

Stacie T. Grinnon, MS, CCDM

• John E. Ripollone helps us understand that “CDM
matters”, and reminds us that we play a key role
in providing quality data in order to answer important health related questions that our society
can rely on.
• 
Our 2015 Leadership Forum article places the
emphasis on patient-centric models and the perspective of the patient, the ultimate beneficiary of
our work.

Editorial Board

(also known as Publications
Committee)

• For instance, the above mentioned patient-centric
models go hand in hand with new study designs
and adaptive data collection tools.

Nadia Matchum

• Lucy Spencer, however, sheds some light on a
process that seems to have missed the train going
from paper to EDC: SAE reporting.

Vadim Tantsyura, DrPH

St Jude Medical
Co-editor

Target Health, Inc.
Co-Editor

Amgen

PRA International

Quintiles

We really hope you enjoy the reading and we look
forward to your own articles in 2016.

Lynda L. Hunter, CCDM

If you have an idea or an article please feel free
to contact SDCM or a member of the publications
committee.

Elizabeth Kelchner

Nadia Matchum & Vadim Tantsyura

Claudine Moore, CCDM

Data Basics Co-Editors

PRA Health Sciences

Rho, Inc.

Quintiles

Michelle Nusser-Meany, CCDM
Novartis Oncology

Sanet Olivier, CCDM

Publication Committee Co-Chair
Quintiles

Derek Petersen, CCDM
Baxalta, Inc.

Margarita Strand, CCDM
Gilead Sciences, Inc.

Janet Welsh, CCDM

Boehringer Ingelheim
Pharmaceuticals, Inc.

Rey Wong, MS, CCDM

Publication Committee Co-Chair
Eisai Inc.

Chandra Wooten, CCDM
SDC

3

DATA BASICS

2016

Return to Cover

Why CDM Matters: A Theoretical Perspective
By John E. Ripollone

The value of effective clinical trials data management (CDM) tends to
elude me whenever I trudge through the mire of the associated workload.
This phenomenon is not surprising: the monotony and stress induction
associated with any job usually are not conducive to positive thoughts regarding that job. Yet positive thoughts must prevail, and, to that point, the
list of items that make effective CDM important and worth the intermittent
aggravations comprises a unique component that, whenever I ponder
it, always allows me to overlook those aggravations: CDM supplies the
quality data that are necessary for the assessment of causal associations
– the end, though generally unstated, goal of all randomized control
trials (RCTs).

using the word “caused” because you only changed that portion of the
script. All else was the same (except, of course, time and any item external to the computerized coding platform – but I think that it is reasonable
to disregard those elements for this exposition) and, thus, nothing else
could have been at fault (at least, not immediately) for the original error.

To understand this role of CDM, a very rough consideration of the causal theory on which the modern RCT is based is in order (I emphasize
“rough” because I purposefully avoid elaboration of certain important
technicalities, including asymptotic requirements, restriction of causal
inference to the study population [generalizability] and variants of the
standard RCT, such as the randomized block design). The RCT is considered the gold standard for etiologic research design since, on average,
the statistical associations drawn from the results of a satisfactorily-conducted RCT may be considered causal1. This is the case because the
process of random treatment assignment tends to produce equivalent
distributions of covariates (i.e., any non-treatment variable such as gender, medical history, etc.) between the treatment groups2,3. According to
a prominent theory, the achievement of covariate distribution balance
is critical for causal inference because if the only variable that differs
between the treatment groups is treatment status, then any difference in
outcome between the two groups can only be attributed to the difference
in treatment status (and not to differences in gender, in medical history,
etc., because the distributions of those variables do not differ between
the treatment groups)3. The reader familiar with statistics and epidemiology will understand this as the absence of “confounding” by measured
and unmeasured covariates.

The caveat to all of this is that the theory only becomes helpful for a
properly-conducted RCT. Unfortunately, even for a properly-conducted
RCT, occurrences outside of the control of the researcher (such as severe
random covariate imbalance, post-randomization, and loss to follow-up
during the trial active phase) may override the benefits of randomization and, consequently, may systematically bias the results of the RCT4,5.
Putting the unavoidable issues aside, and getting back to the point of
this manuscript: poor CDM (which is avoidable) may bias the results of a
RCT to the extent that the derived measures of associations may be highly
inaccurate (i.e., not causal).

If this concept is new to you, imagine that you treat your headache by
taking aspirin. If your headache disappears twenty minutes after taking
the aspirin, what would you want to know to be convinced that the aspirin was responsible for alleviating your pain? Certainly it is possible that
your headache would have gone away in twenty minutes even if you
had not taken aspirin. Thus, most likely, you would want to know what
would have happened if (counter to fact) you had not taken aspirin at the
point at which you did take aspirin. Assuming all other parameters of the
situation were the same, if you knew that, had you not taken aspirin, it
would have taken longer than twenty minutes for your headache to clear,
then you might think that the aspirin actually caused the twenty-minute
turnaround. This is sensible because nothing in the situation, except for
your aspirin consumption status, changed.
Here’s another example that should hit home for any programmer: if you
produce an error after running a particular script, you might alter a suspect portion of your code and then re-run the script. If no error appears
after this alteration, then the original version of the portion of the code
that you altered must have caused the error. You would be comfortable

Getting back to the point: the well-conducted RCT tends to make everything (except treatment status) between the treatment groups the same so
that if it seems, for example, that the intervention led to a more favorable
outcome than did the placebo, then the best explanation is that the intervention caused the more favorable outcome (relative to the placebo). This
is a very strong conclusion indeed.

Consider, for example, any CDM position that incorporates blinding
maintenance. I am partially responsible for maintaining the blind in the
trial for which I serve as data manager. Specifically, I ensure that periodic clinical laboratory results, which are connected in an unblinded
manner to patient identifiers in our central databases, are released to site
investigators in a blinded manner (i.e., through programming, etc.). Any
negligence in conducting this process (e.g., in laboratory result collection,
in coding, in reporting, etc.) may amount to breaking the site investigator
blind. It is well known that serious issues in blinding maintenance may
amount to systematic differences in the way in which study patients are
treated that, in turn, may lead to biased depictions of how the treatment
affects the outcome of interest2,3,6. Thus, if my CDM practice leads to
multiple instances of investigator unblinding, I risk diminishing the scientific
benefits of randomization. In other words, I risk the introduction of systematic differences in covariates (such as the way in which investigators
interact with study participants) between the treatment groups that might,
ultimately, explain differences in outcome between the treatment groups
(apart from the effect of treatment). To me, the aggravations associated
with ensuring a meticulous CDM practice here are worth avoiding any
such bias, because avoiding such bias gets everyone closer to the truth
regarding the scientific question behind the trial.
Take query management as another example (I would be remiss if I did
not reference query management in an essay about common irritants
in CDM). Why do we work so hard to ensure that those entering data
into electronic data capture systems do so correctly? It probably is the
case that all CDM personnel believe that the collection and distribution
of quality, accurate data lead to “good science”, but thinking about the
end goal of query management in terms of the achievement of causal
inference is more encouraging than thinking about that goal in terms
Continued on page 5
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Why CDM Matters: A Theoretical Perspective
Continued from page 4

of the achievement of “good science” alone. For RCTs, “good science”
really means “highly regarded science” because of the ability (or near
ability), provided by the well-conducted RCT, to think causally about the
interventions in question. So whenever I run through the tedium of discovering open queries, of reporting on those open queries and, sometimes,
of chasing down data collectors to ensure corresponding corrections, I
think about how all of those data will be used, ultimately, to generate
conclusions that will be taken seriously in clinical practice because of the
(hopefully) causal nature of those conclusions. Of course, perfection in
clinical data capture most likely is impossible and should be addressed in
the form of sensitivity analyses, etc.7, but my point here is that we should
do our best to minimize errors in data capture because ex ante minimization of such errors should make it easier to achieve valid results ex post.
Thus, my remedy for rough patches at work is to consider that effective
CDM matters because of the continued importance of well-performed
RCTs for modern clinical practice. Both for those for whom none of the
theory is new and for those who never have thought of these ideas before, I hope that this write-up offers an attractive method to deal with the
stresses of CDM when they arise.
The contents of this manuscript do not represent the views of the United
States Department of Veterans Affairs or of the United States Government.

References:
1.	
Sjolander A. The Language of Potential Outcomes – in C. Berzuini,
P. Dawid, L. Bernardinelli, Causality – Statistical Perspectives and
Applications (pgs. 6 – 14). West Sussex, UK: Wiley, 2012.
2.	Friedman LM, Furbgerg CD, DeMets DL. Fundamentals of Clinical Trials.
New York: Springer, 2010.
3.	Rothman KJ, Greenland S, Lash TL. Modern Epidemiology. Philadelphia:
Lippincott Williams & Wilkins, 2008.
4.	Greenland S, Robins JM, Pearl J. (1999). Confounding and Collapsibility
in Causal Inference. Statistical Science. 14: 29-46.
5.	Greenland S. (1990). Randomization, Statistics and Causal Inference.
Epidemiology. 1: 421-429.
6.	
Viera AJ, Bangdiwala SI. (2007). Eliminating Bias in Randomized
Controlled Trials: Importance of Allocation Concealment and Masking.
Family Medicine. 39: 132-137.
7.	Thabane L, et al. (2013). A Tutorial On Sensitivity Analyses in Clinical
Trials: The What, Why, When and How. British Medical Journal Medical
Research Methodology. doi: 10.1186/1471-2288-13-92.
Author Biography:
John E. Ripollone is the clinical data manager for a double-blind, placebocontrolled trial of lithium for the prevention of suicide re-attempts among
bipolar veterans at the Department of Veterans Affairs. John also is a doctoral
student in the Department of Epidemiology at the Boston University, School
of Public Health.

This material is the result of work supported with resources and the use of
facilities at the VA, Boston healthcare system.
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About the SCDM 2016 European Leadership Forum
By Diane Zaleski, SCDM Educational Projects Manager

SCDM kicked off 2016 on a high note with its second SCDM European
Leadership Forum on 9 and 10 March. Fifty-seven high-level European
Clinical Data Management professionals responded to the invitation from
the Uppsala Monitoring Center and gathered in Uppsala (Sweden) for
two days of intense and enriching discussions.

Subsequent sessions were led by key CDM leaders and focused on

The Forum opened with a unique networking evening at the Linneaus
Garden, which is Sweden’s first botanical garden. Attendees, who all
share the same passion for Clinical Data Management, engaged in discussions with their peers over a fine local meal in a candle-lit historic
venue, that made the evening seem like a reunion of old friends.

management.

The following day, all participants had an entire day of presentations and
panel discussions that were interspersed with breaks, which gave even
more networking opportunities. Clinical Ink’s CEO, Edward Seguine,
reviewed ‘Innovation’ in a holistic way during his keynote presentation
evolving on this year’s central theme: To 2020: A Data Odyssey.

more. The outcomes of those sessions were later discussed with an expert
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topics such as: the legal challenges of connected devices and SCDM’s
White Paper on mHealth (to be published soon); electronic clinical outcomes assessments and the lifecycle of a data point from various perspectives (provider, vendor and investigator’s site); and risk based quality
The Forum ended on a highly interactive note with five breakout sessions focusing on Risk-Based Quality Management in Clinical Data
Operations. Participants were invited to brainstorm on process development, roles & responsibilities in risk identification, partnering, and many
panel and the attendees.
Thank you to all delegates, speakers, and sponsors!
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How to Bring About Change Where You Work: Lessons Learned
from the Trenches
By Aslam Khan, M.S, PMP

No matter how clichéd it may be, the only constant is change. With
change imminent in any organization, there is a need to change the
way we change. This article presents some ideas for managing change,
provides some inputs obtained from change leaders, and shares lessons
learned from managing various projects involving change.
Billions of years ago, when early forms of life were fledglings in that
primordial soup of life, the supple amphibious tadpole evolved into a
more complex and intelligent creature, eventually leading up to what we
call ourselves: humans. Had it not been for this constant and incremental
“change” through evolution, humans and other complex life as we know
them today would not have come into existence.
The field of data management is continuously changing. Advances in
technology, outsourcing, mergers and acquisitions of companies, etc. result in turbulent periods in time. How do we as managers of this change
successfully bring about change? It is through taking appropriate steps to
provide support to people, processes, and technologies during periods
of change.
Most initiatives of change start with good intentions, and most are introduced to bring good for the organization. Hence, when people understand the direction these changes lead to, they are better prepared for
the inherently unsettling process of change. People need to be shown
that changes bring benefits (being human certainly proved to be beneficial over our ancestral tadpole!). Managing people’s hearts and minds
through the process of change brings forth comfort. One of the major factors for people’s apprehension during change is purely personal
and psychological, and these fears are determined by the context in
which change occurs. This article addresses some interesting contexts
of change, and people’s perceptions of the impacts of change, and in
particular on their personal interests.

Three pillars of change
Many organizations have built grand strategies for implementing change
because they have wisely realized that change is an imminent phenomenon. This article is not going to be listing change management frameworks that have worked well within organizations for so long. It instead
describes the foundational pillars of change upon which those models
ought to be built, and some tips on managing on each of those levels.
First, we will analyze the origins of resistance to change in people. Then
we will see why are processes required to be followed during change
initiatives, and finally we will learn how to cope with fast-moving technological changes in the industry. By “atomizing” to these three components
and shrinking the challenge, we will see how change can be effectively
managed.

Pillar 1 – People
Almost all organizations claim that their most important asset is their people. That claim may be true but they may not have fully realized that the
most difficult aspect of bringing about change is also in the people.

Remove the motivations hurdles
Most change models have been developed on the model of analyzethink-change. This model is widely accepted because of its usefulness
and simplicity. However, frameworks built on this model are good only
for normal change initiatives where the unfolding of future events is clear,
and they have a big drawback because they fail to take into consideration an important component of change. i.e. people.
People are moved either by an ongoing or an impending pain, or the
prospective satisfaction that comes through attaining set objectives and
goals. In the context of change, the people’s satisfaction arises from the
fulfillment of the initial core message of change, or the realized benefits
attained in the changed environment. Hence, it is imperative for any
change proposal to have a compelling reason in favor of the need to
change, and for the execution of the change plan to be focused on its
intended objectives.
In the book “Heart of change” John Kotter and Dan Cohen1 propose the
model See-Feel-Change. According to this model, compelling evidence
is presented to everyone arguing in favor of bringing change; then the
feelings of people are observed and incorporated into the change plan,
and only then an actual change initiative is executed. By honoring people’s emotions and incorporating their feelings right into the change plan,
the model ensures there is full buy-in from the people who are being
asked to incorporate new procedures or technologies.
Although Electronic Data Capture (EDC) technologies were available
in the 1980s, they weren’t widely used until 20072. Back in the 1980s,
pharma companies must have analyzed these budding technologies
for their benefit, and could have concluded they would be very useful
after all the right amount of thinking. Yet they did not actually embark
on changing their paper-based data collection practices until two decades later. No real change was made since the future of EDCs at that
time was very unclear. Two decades later, it was only when mounting
evidence of their benefits was being presented from those who were
already using EDCs that there was an overwhelming sense of adoption
of EDC systems in the industry.

Get quick success
No matter how grand the strategy for change that is put in place, it
will soon lose steam if people don’t see its benefits early in the game.
Hence it is important to get quick wins early in the implementation of
any change initiatives. Fundamental change quickly happens when a
critical mass of people creates epidemic movement towards an idea3.
There is no known formula to determine the critical mass of people for
Continued on page 8
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Continued from page 7

this purpose, but there can be steps taken to see gains in the momentum
towards real change.

Put the kingpins in a fish bowl
Most change initiatives are so complex that the waters turn too murky
to clearly see what is changing. Organizations appoint change owners
in defined areas for managing change. It is important to make them accountable and publicly seen as the owners of the outcomes. By publicly
announcing their important role and making them visible from all sides
(putting them in the clear waters of a fish-bowl4), the kingpins are forced
to perform and deliver to the maximum extent. This strategy not only
grows people in the process (since they are now highly visible in the
organization, and hence feel motivated to succeed naturally), it ensures
every important change leader has done their part towards the larger
vision.
With changing technologies, people’s roles and responsibilities evolve.
There are always key people (like Project Managers, Data Managers,
Investigators, system owners, etc.) who have their roles expanded and
accountabilities increased when new change initiatives are introduced.
Hence, for real change to happen in an organization undergoing a
technological change, it is important to put these key people in highly
visible circumstances in order to obtain the greatest performance and
commitment from them.

Pillar 2 – Processes
Most companies do a good job in creating processes around change,
when such a plan is initiated. Often in this endeavor, they over-analyze
it. When organizations contemplate change, they delve into rigorous
analysis of the impact of change and its associated implications. They
form various teams, and sometimes exclusive departments, to execute the
processes that they think will bring seamless change. This over-spinningof-the-wheels usually creates so many cognitive hurdles in people that
they are unable to follow through the changing environment around them.
They run into a state called decision-paralysis where entire departments
come to a standstill. How can change managers convert this momentum
to a meaningful and controlled movement towards defined objectives?

Look for bright spots
Instead of developing grand strategies for creating new organizational
change procedures, change leaders must spend time identifying instances
of similar “bright spots”5 that were truly successful in the past. Once relevant
bright spots are identified from within the company or outside, one should
try to duplicate them to the extent that is appropriate to their problem.
Fundamental change management plans should be based on recreating
past successes, or what is currently working fine, from within the company, or from outside the industry. Questions should be based on “what
is currently working now and how can we do more of it”, rather than,
“what’s broken and how do we fix it”.
Take for example, the implementation of automated data collection systems through mobile technology, which is a very novel idea in the life
science industry. Instead of looking to embark on creating complicated

new frameworks and workflows to implement this idea, solution companies can look for what has so nicely worked in the central laboratory
services. These systems have been highly successful in the collection of
assays and transmission of data because they are fully automated, use
established data standards and controlled terminologies6. By looking at
characteristics of what is working nice now, we can duplicate and do
more of the same for a novel application.

Script the critical moves
Change process should be put in place for one reason: removing ambiguity, but not increasing confusion. Change leaders should convert all
forms of ambiguity to certainty through appropriately scripted plans dedicated to various change areas. Most change initiatives fail not because
people are lazy to follow the demands of a changing environment, but
because of lack of clarity in understanding the objectives and instructions.
Hence, critical moves must be clarified and explained to people in the
most detailed fashion.
In data management, when processes change due to the introduction
of a new solution or tool, there are drastic changes to the flow of critical
data and the people or departments it passes through. Clear data management plans and protocols need to be (re)scripted to describe the full
process flows and critical stage-gates for absolute clarity.

Create visual pathways to change
We humans spend much of our brains’ neural pathways for visual signal
processing. It becomes easier for us to comprehend complex visionary
models of change when they are represented visually. Hence, create
visual change paths for vivid description of change from where we are
now to where we want to be, and how do we get there.

Pillar 3 – Technology
In author’s opinion, many tools and applications have become contraptions of technology that are deliberately or naively over-engineered.

Make people’s lives easier
The rule of thumb for implementing a technological change is it should
ultimately make people’s lives easier. Tweak the technology if people are
not satisfied with it.
Although technological progress outpaces the strategic visions of organizations stuck in time and irrelevant in the present, catching up to the latest technological trend and implementing the associated change is the
easy part when compared to the previous two components of change.
As long as the technological improvements bring greater benefits and
makes people’s lives easier, big changes on this front can be managed.
One of the reasons Interactive Response Technology (IRT) has been so
successful is because it can handle highly transactional data points efficiently7. The automated nature of assigning kit numbers as patients are
enrolled, and sending drugs directly to sites makes the job of sponsor
personnel easier. The increasing use of smartphones in the collection of
personal patient data for real-time data monitoring is gaining tremendous
ground due to the ubiquitous technology and ease of use8.
Continued on page 9
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Continued from page 8

Look for choice architecture in applications and tools
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1. John P. Kotter and Dan S. Cohen (2012), The Heart of Change: RealLife Stories of How People Change Their Organizations. Harvard Business
Review Press.

In the life science industry, there are many instances where data quality is made inferior by inadvertent human error, due to incorrect entry
of data points, or the incapability of the system to recognize discrepant information. For example, patients reporting date of birth after the
trial start, male subjects filling out child-bearing potential CRF page etc.
When determining systems, applications, tools or technologies, system
owners should look for systems with superior choice architecture that
can eliminate simple human-induced errors with minimal extra effort and
inconvenience for users, and those systems that are better designed to
deliver greater quality outputs. In the end, such systems pave the way for
increased adoption of the technology among the user community leading to rapid advancements.

Conclusion

3. Malcolm, Gladwell (2006), The Tipping Point: How Little Things Can Make
a Big Difference. Little, Brown and Company
4. 
Adopted from Fifth Discipline. The Art and Practice of the Learning
Organization, Peter Senge
5. Dave McKinsey (2014), Strategic Storytelling: How to Create Persuasive
Business Presentations. CreateSpace Independent Publishing Platform
6. eSouce Implementation in Clinical Research- A DM Perspective. SCDM
Whitepaper, 16.
7. eSouce Implementation in Clinical Research- A DM Perspective. SCDM
Whitepaper, 5.
8. eSource in Clinical Research: Use of Mobile Health Technology – A Data
Management Perspective. SCDM Whitepaper
9. Sunstein, R. H. (2009). Nudge. Penguin.
Author Biography

The developments in the data management industry have been significant. We have transitioned from crude practices of data collection
through paper CRFs to seamless and integrated EDC systems. These
systems are now coupled with matured data standardization frameworks
and advanced meta-data repositories (MDRs). As we look for more ways
to stretch the limits, there will be more changes coming to this industry.
With the world changing faster than ever, do we want to be left out on
the periphery and miss the next evolutionary change that promises to
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How to Fill the Gap Between SOPs and Practical Work in Data Management
By Loveena Gopalani

(Theoretically, data managers should strictly follow Standard Operating Procedures (SOPs) when conducting data management activities. However, with rapid shifts in the global regulatory landscape, it can be hard to be 100% in compliance with SOPs. The gap
between SOPs and practical work may result in potential risks to data quality. Data Managers should think over on how to fill the gaps
to ensure data is reliable and auditable.)

Abstract
Compliance to GCDMP is a prerequisite for a data manager. In lieu
of rapid shift in regulatory requirements and data handling challenges
faced, the industry demands expeditious Clinical Data Management activities to meet stringent timelines with quality and adherence to Standard
Operating Procedures (SOPs). This can result in gaps between the tasks
performed and SOPs thereby leading to data quality risks. To overcome
this challenge, gap analysis (type, degree, reason and effects of gaps,
stakeholders involved and change from industry standards), potential
risks and mitigation is required. SOPs should be well written and monitored regularly and revised to provide direction, improve communication,
reduce training time and improve work consistency.
Team interaction to review SOPs and gain agreement on accuracy, completeness and appropriateness is imperative. Include Subject Matter
Experts (SMEs) to address objectives, opportunities and concerns.
Define roles to attain identified goals. Review checklists, track changes/
audit trails to ensure no piece is missed during User Acceptance Testing
(UAT)/data validation. Trend analysis of issues, status reports, surveys
and metrics can add tremendous value. Inform and train employees
on written SOPs and any new information. W3 (Who, When, Why)
Awareness, Process Maps, Manuals, Assessments aids in training the
team. Refresher trainings increase SOP understanding and in turn compliance. Independent QC team and process audits would be an added
advantage.
The rule of thumb is “write what you do and do what you write”. Evaluate
written procedures against actual practices before implementation.

Introduction
In Quality Management System, an important aspect is to work according to unambiguous Standard Operating Procedures (SOPs). In other
words, a SOP is a set of instructions that address WHO, WHAT, WHERE,
WHY and WHEN of any activity. It makes the organization system dependent and not people dependent. This brings about clarity on the
way organizations and its various departments function. It also helps to
identify and bridge the gaps between internal processes.

Benefits of SOP
•	
a guide to standardize the activity, to aid in producing reliable data;
ensures the process is completed correctly, so that variability is minimized and quality is maximized
•	
roles and responsibilities are clearly defined
•	
reduce learning curve/training time for new employees
•	
ensures business continuity
•	
delegating tasks becomes a no-brainer
•	
Senior Management shall be free from daily operations & can concentrate on business development

•	
ensures clients get the best possible experience of the organization
skills
•	
key for growth & profitability of every organization
There is an increasing interest in changing information systems such that
they behave “process-oriented” to support business in a more direct
way. That means to offer the right tasks, at the right point in time, to the
right persons along with the information needed to perform these tasks.
Workflow technology is a very interesting candidate to achieve this goal.
Hence, the important question arises, how far do we get using this technology? Is its functionality powerful enough to support a wide range of
applications or is it only suitable for rather simple ones? Moreover, if the
latter is the case, are the missing functions of the “just to do” type or are
more fundamental issues addressed? The paper uses the clinical domain
to motivate and to elaborate the functionality needed to adequately support an advanced application environment.
In lieu of rapid shifts in regulatory requirements and challenges faced in
data handling, industry demands to expedite Clinical Data Management
activities to meet stringent timelines with quality and SOP adherence. This
results in gaps between the tasks performed and SOPs can lead to data
quality risks. To overcome this challenge, gap analysis plays a vital role
and can be performed using the following parameters:
a. type of gaps,
b. degree of gaps,
c. reason and effects of gaps,

d. stakeholders involved and
e. change from industry standards,
f. identification of potential risks
and mitigation required.

Efforts put in developing SOPs
SOPs should be clearly written and monitored regularly and revised
to provide direction, improve communication, reduce training time and
improve work consistency. Writing a set of SOPs is a time consuming
process. However, some steps that can aid reduce SOP writing efforts:
1. Identify key areas of concern in CDM where SOPs might be useful.
2. Identify top one or two priority areas for attention, such as:
a. areas where more controls are required,
b. areas that will affect the organization economic returns,
c. areas likely to yield some good successes early in the process to
build momentum and excitement.
3. Identify all the processes that occur within each of these areas.
4. Group together and combine or subdivide accordingly all the important processes. Then prioritize them for SOP development.
5. Identify the best individual to lead the development effort for each
SOP and assign a development team of employees/ Subject Matter
Experts (SMEs) who can bring relevant expertise to the effort and
address objectives, opportunities and concerns.
Continued on page 11
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Continued from page 10

6. Interact with team to review SOPs and gain agreement on accuracy,
completeness and appropriateness.
7. Define roles to attain identified goals.
8. Incorporate Quality Checklists to provide Quality Assurance.
9. Ensure Track changes/Audit trail is a prerequisite in application used
to ensure no piece is missed during User Acceptance Testing (UAT)/
data validation.
10. Trend analysis of issues helps reducing clinical monitoring issues
which in turn reduce discrepancy management efforts,
11. Status reports, surveys and metrics add value to project management
needs.
Imagine a pyramid. Anything collected is a record. It requires a Forms/
Record Templates. This is the base of the pyramid. Now to process
data, we need a workflow so we need Work Instructions. This forms
the second layer of pyramid. All WI and Forms/Record templates are
linked to SOPs. Standard Operating Procedures form the third layer of
the pyramid. A well-written SOP must have:
a.
b.
c.
d.
e.
f.
g.

Purpose,
Scope,
Responsibility,
Definitions,
Procedure,
Related/Associated documents and
References.

improve compliance. Independent QC team and process audits would
be an added advantage to verify compliance.
Remember, any Quality Management System comprises of four steps –
Plan, Do Check and Act.
1. Plan
a. Define Quality Policy and Management Responsibility
2. Do
a. Implement Quality Policy and deploy controls, checks and balances
3. Check
a. Monitor and measure risks
b. Control non-conformance
c. Identify root causes of quality issues and risks
4. Act
a. Identify areas for improvement and implement Corrective Action
Preventive Action (CAPA) for any audit findings
Figure 2: Steps in Quality Management System

Lastly, the peak of the pyramid will be QMS Manual, which covers approach to Quality Management.
Figure 1: Quality Management System

Check

Act

Do

Plan

Conclusion
In today’s business environment, SOPs must make bottom-line economic
sense, especially if time and energy is invested to develop and implement effective SOPs. The rule of thumb is “write what you do and do
what you write”. Evaluate written procedures against actual practices
before implementation. Control “procedural drift” by ensuring that the
SOP is followed consistently over time. Lastly, establish an evaluation and
review system to be certain that over time all the steps of an SOP are
still correct and appropriate from a Good Clinical Data Management
Practices (GCDMP) perspective.
Author Biography:

Writing robust SOPs is not enough. The next step is to provide training to the staff and conduct regular process overviews to deliver better
quality. W3 (Who, When, Why) Awareness is a podium to exchange
knowledge across departments. “SOP Mornings” is a step forward followed by many organizations; an email is sent across to Clinical Data
Management department every morning that highlights key aspects of
a SOP in a pictorial fashion thus helping with understanding of a process. Process Maps, Manuals and Assessments aids in training the team.
Refresher trainings increase SOP understanding and in turn may help
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The Role of the Data Manager in Advancing SAE Reporting from Paper to EDC
By Lucy Spencer

Introduction
The sweeping shift in clinical trial reporting from paper to electronic data
capture (EDC) has brought with it some generally accepted conclusions –
the primary and least debated of which may be that EDC results in faster
access to data. However, to date, one vital component of clinical trial
data management has been largely left behind in this shift: that of the
collection, processing, and reporting of serious adverse events (SAEs.)
Ironically, the very nature of SAE reporting that lends itself to EDC is also
what has held many organizations back from its implementation, that is,
the time sensitivity surrounding the reporting of this data and the criticality
of the data. By understanding the reasons underlying the lack of progress
in moving SAE reporting to EDC, and then considering the benefits and
challenges associated with this paradigm shift, data management can
effectively work towards a solution.

data within a unified EDC database is logical and beneficial from the
site and clinical perspective.
If configured well, integration of SAE reporting within EDC can also
facilitate data handling workflows (Figure 1.) Notification of initial SAEs
can trigger automated safety alerts to both sponsor safety groups, as
well as other applicable parties such as contract research organizations,
resulting in real-time notification. Additionally, query workflows that have
existed peripherally to the clinical database can be managed within the
EDC, providing a comprehensive audit trail of query activity. With data
cleaning integrated within the EDC, greater visibility can be obtained to
this key safety data and with this visibility, heightened emphasis on query
turnaround times and the potential for shortened safety case processing
times.
Figure 1

In assessing the reasons SAE reporting has largely trailed the industry
trend from paper to EDC, it is helpful to acknowledge the inherent difference between safety and non-safety data. This distinction lies in the
regulatory reporting requirements of SAEs based on seriousness, expectedness, investigator reported relationship, and country specific legal requirements. The urgency of this safety data is such that the success of the
trial and well-being of its participants is quite literally dependent upon
timely, accurate reporting to regulatory authorities. Consequently, safety
personnel often possess areas of expertise far different from their data
management colleagues and are too frequently excluded from database
development activities.
The stringent reporting requirements and separation of many safety teams
from data management are possible contributors to the lack of safety
process integration with EDC. Another often cited factor is familiarity with
current processes. Choosing the lesser of two evils, many organizations
will stick with a reliable, yet outdated, fax or paper based system over
the looming unknown that comes with shifting existing processes to EDC.
When faced with the increased importance of the safety reporting task
to the drug development process, this apprehension is understandable.

Benefits of SAE Reporting in EDC
Clinical data management must take an active role in progressing SAE
processing within EDC and advocate the collective benefits such a shift
would bring. Primary among these benefits is the tangible time savings
for the clinical site in elimination, or vast reduction, of redundant clinical data entry. Traditional paper SAE reports require the clinical site to
document a large quantity of data that is available elsewhere in the
EDC; notably, demographic, medical history, study drug administration,
and concomitant study drug data, among other data. This reduction in
redundant reporting will not only save considerable energy in data entry
efforts on the part of the site, but also significantly reduce the need for
costly and lengthy data reconciliation by data management.
Also of wide benefit to multiple functional areas is the standardization
of systems. With many study sites participating in large numbers of clinical trials, integration of processes is of real benefit to the end site user.
Harmonizing entry and verification processes of safety and non-safety

Challenges of SAE Reporting in EDC
As with all emerging technologies, considerable work remains to be
done to define and refine processes which will meet the specific needs
of safety teams and enhance, rather than hinder, the vital daily work
they perform.
To date, the largest challenges in implementing SAE reporting in EDC
are system limitations. If the EDC system cannot provide the needed
documentation and notifications required for the safety case processing
cycle, regardless of the preference of the study team, its use is not a
feasible option.
If the basic functionalities of the EDC support SAE reporting, considerations must be taken to establish back-up reporting methods if the
EDC system becomes unavailable. Guidance must be provided as to
how supporting documentation (e.g. hospital/discharge letters) will be
received; while many EDC systems allow for uploading of documents,
safeguards must be in place to alert the safety team if this uploaded
documentation is revised. A method must be available to allow for ondemand SAE reports to be printed in PDF format from the EDC system.
Lastly, and most importantly, a means must be implemented to highlight
new or revised information to the initial SAE report. As a change to seriousness, event term, expectedness, or relationship has the potential to
Continued on page 13
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affect regulatory reportability, this component is imperative to the success
of any EDC safety reporting system.
Even under ideal circumstances where the EDC system technology can
be designed to meet the specific requirements of safety, another real
and overlooked obstacle in its success lies in the human component. The
timely nature of SAE reporting necessitates updated information at the
time of the SAE reporting; however, the reality is that more often than not,
the data available in EDC is incomplete. The shift to SAE EDC reporting
is one that needs to have the full support of all participants, beginning at
the site level, to ensure robust data is available.

The Future of SAE Reporting
With the advent of gateway systems that allow for automated transmittal of EDC safety data to dedicated safety databases, even more efficiencies may be realized. Gateways eliminate manual entry into safety
databases by transmitting electronic case files that adhere to the E2B
standards developed by the International Conference on Harmonization
of Technical Requirements for Registration of Pharmaceuticals for Human
Use (ICH) directly from the EDC system to an E2B compatible safety
system. As data are incrementally transferred from the EDC and capabilities exist to highlight updated information in follow-up reports, follow-up
reporting cycles may be significantly streamlined. While this synchronization of data is currently available, considerable work remains to be
completed to make it a viable option for many organizations. Especially
for those just delving into the SAE reporting shift to EDC, the validation
and logistics of a gateway system may put it out of near reach.
In the interim, EDC databases can be developed that offer a multitude of
significant benefits through carefully designed AE/SAE EDC forms and
advanced programming.

Conclusion
With the recent guidance released in Clinical Data Acquisition Standards
Harmonization (CDASH) Serious Adverse Event Supplement Version 1,
the shift of SAE reporting to EDC is being recommended by the leading
industry authority:
"Electronic data capture (EDC) is recognized as an efficient and time
saving method for capturing clinical data. EDC also offers a more ef-
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ficient process for SAE information capture than the traditional paper
form; sponsors can use information already available in the Clinical
Data Management System (CDMS) to populate the same data elements on an SAE report form. Typically, such data are housed in a
clinical study database. All SAE data that are not extracted from the
clinical study database are typically housed in a separate safety
database. The relationship between drug safety data and clinical
trial data that commonly manifests in two distinct data acquisition
processes can be enhanced by minimizing duplicative data collection and easing the safety data reconciliation processes."
While the risks involved with changing methods for a process as critical
as SAE reporting are real, the potential benefits arguably outweigh the
risks. Progress in this area will not be realized until an open communication between all stakeholders can be broached and integration started.
As with many technological advances, data management must spearhead this effort by endeavoring to understand the particular requirements
of safety and innovating processes that will make SAE reporting in EDC
the new standard. A true collaboration between data management and
safety is the key to this success.
References:
2013 Clinical Data Interchange Standards Consortium, Inc., “CDASH Serious
Adverse Event Supplement Version 1,” November 25, 2013, accessed
October
20,
2015,
http://www.cdisc.org/system/files/all/standard_
category/application/pdf/cdash_sae_supplement_v1___3_.pdf
Jens Knoesel, Dieter Meyer, and Henning Lux, “SAE Reporting in EDC
Trials,” Applied Clinical Trials, last modified Mar 02, 2008, accessed
October
19,
2015,
http://www.appliedclinicaltrialsonline.com/
sae-reporting-edc-trials?id=&pageID=1
“Serious Adverse Event (SAE) Data Collection / Reporting Using Electronic
Data Capture (EDC) System,” On Biostatistics and Clinical Trials, CQ’s Web
Blog on the Issues in Biostatistics and Clinical Trials, June 23, 2013, accessed
October 19, 2015, http://onbiostatistics.blogspot.com/2013/06/seriousadverse-event-sae-data.html
Author Biography:
Lucy Spencer, Manager, Clinical Data Management at SynteractHCR, Inc.
has fifteen years of experience in Data Management and has worked closely
with the SynteractHCR, Inc. Safety team to institute SAE reporting processes
across multiple EDC systems.

Return to Cover

2015 Leadership Forum

By Gregg Dearhammer, Linda S. King, Ralph Russo
SCDM held a Leadership Forum in conjunction with the 2015 Annual
Conference in Washington, D.C. This invitation-only event attracted 30+
senior leaders to raise awareness of patient centricity in clinical trials.
Organized and facilitated by former SCDM Board members Gregg
Dearhammer, Linda S. King, and Ralph Russo, the event was very successful and thought provoking. Participants were engaged throughout the
day exploring different facets of patient centricity from several speakers,
how we can transform clinical research around the patient, and how
data managers can adapt to a patient-centric clinical trial paradigm.
The day started with a unique look into clinical trials from a patient’s
perspective. Carly Medosch, a clinical trial participant and patient advocate, shared her story of living with Crohn’s disease since childhood.
She stressed how frustrated she was that sponsor companies failed to
share the results of studies with those who participated in them. She felt
disrespected at not having results shared with her and didn’t know if her
contribution of time and energy was worth it. She spoke of lots of waiting and paperwork. In addition, she described how in one clinical trial,
the coordinator actually went to Carly’s workplace to administer the trial
therapy to her. In effect, the clinical trial was brought to HER! Her experience highlighted an emerging trend for patients wanting to participate
in trials, but who are too distant from study sites, or don’t have reliable
transportation to keep up with the visit schedule.
Jeremy Gilbert from 'Patients Like Me' (PLM), a patient advocacy group,
discussed how patients can share their experience, health data, to gain
support from others afflicted with the same condition. Their mission is to
consider the patient a stakeholder and form active alliances with patients.
In addition, by sharing health data via the website, researchers get an
additional data source to mine, with the hope of advancing medicine
for all. Through the Patients Like Me portal, individuals can post their
data and experiences of their disease state. Through analysis, the data
amassed by Patients Like Me has been leveraged to influence clinical
research studies. Mr. Gilbert highlighted several examples where patient
experience can be used to influence research
• Amyotrophic lateral sclerosis (ALS) patients looking for effective treatments began taking lithium in the late 2000s. No clinical study had
been designed, but the National Institute of Health (NIH) sought to
determine efficacy. Using the data volunteered from ALS patients, PLM
was able to determine there was no efficacy in ALS patients taking
lithium therapy, 9 months before NIH began enrolling patients into a
traditional clinical study.
• Structured analysis of patient experiences (treatment and symptom data)
were used to define new endpoints for a Phase III clinical study. The
analysis revealed 2 symptoms more important to the patient population
than the existing standard endpoint for the disease
• The PLM platform enables prospective gathering of information from
patients to aid in the design of research protocols; a sponsor engaged
with PLM was able to identify testing methods and/or parameters that
are likely to dissuade participation in a study. Using this information the

sponsor was able to design a study that increased interest in participation among those with the disease under investigation.
Anthony Costello provided an overview of the technologies available to
further patient centricity in clinical research. Mytrus’ eConsent technology
is just a springboard for many possibilities. With eConsent, the Informed
Consent process is transformed into an interactive engagement of patient
and research physicians. The technology is a gateway for other uses
such as patient dashboards, virtual studies, and a platform for long-term
engagement of study participants, to name a few. In these manners, technology is a tool to bring the patient closer to their data collected in electronic Patient Reported Outcomes (ePRO), electronic Clinical Outcomes
Assessments (eCOA), electronic Case Report Forms (eCRFs), long term
sample storage information etc.
Joseph Kim (Eli Lilly and Company) and Andy Lee (Merck Research
Laboratories) shared their perspective on what big-Pharma can do to
further the development of patient-centric practices. They provided examples such as focusing measures on what outcomes matter most to
patients, utilizing mobile health options and virtual investigator/patient
interactions to reduce patient burden and returning patient data back to
the patient. Their underlying message was that we should reframe the
clinical research paradigm as a consumer activity that delivers scientific
value, hope and treatment to patients. This will change our perspective
on how to design and execute trials that are more patient centric.
Group breakout discussions yielded a number of themes including;
• How the patient-centricity paradigm will affect clinical trials
• The skills needed to manage a patient-centric clinical trial
• How the data management discipline must change to adapt to this
paradigm
• Proposals on what Data Management, and SCDM, can do to promote
more patient-centric clinical trials

Patient Centricity – Effect on Clinical Trials
In a patient centric model, flexibility for the patient is a key benefit.
Whether it is the multiple ways patients can submit data (Paper, eCOA,
Cloud-based data sharing), interact with a clinician or just a choice in
choosing a medical professional the patient is comfortable with, patients
will be enabled to participate in clinical study in non-traditional ways. Of
course, the pharmaceutical industry will also have to change for the full
benefits to be realized. There may need to be ‘goodwill’ across sponsor
companies to share data and best practices. A common mechanism to
feed study results back to participants is an opportunity waiting for a
collaborative, industry solution.

Data Management Skills in a patient-centric environment
Data Managers must adapt to a new paradigm. Executing with flexible processes to accommodate traditional and patient-centric studies
will be imperative. In addition to understanding the clinical protocol,
data managers must consider the patient’s needs, how to make data
Continued on page 15
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collection from various, and perhaps novel, sources usable for analysis.
Picture a world where a data manager can visit patients with a specific
disease and discuss what they find ‘doable’ in terms of providing their
data to the clinical trial. A data manager in this setting would need to
work within the community with an open mind, and have the negotiation
skills to sell the patient needs/ideas back to the clinical team. Designing
patient data collection interfaces for non-traditional settings, perhaps
with ‘gamification’ features to increase compliance with data collection,
for example. Of course, understanding how technology can enable such
data collection methods is still a key need for data management; technology will always evolve, presenting new opportunities for application to
clinical trials and data management.

as patient-centricity through various means and media. Keeping the notion alive at industry meetings is a way all of our membership can help
move this idea forward; keep vocal in your professional conversations.
Challenge the status quo within your organizations. Educate your peers
and colleagues within clinical research to consider new study designs
built around the patient. What ideas do you have where SCDM can
help you promote patient centricity? For example, create forums for ideas
related to patient-centered trials, publish white papers, collaborate with
societies dedicated to Clinical Research and Biostatistics, others? Your
feedback and ideas as members are key in making the society work for
you and to help SCDM move the industry forward with patients in mind.
Send feedback and ideas to info@scdm.org

How Can SCDM Help the Patient-Centricity Movement?
SCDM has taken a first step in the patient-centricity space by highlighting this emerging paradigm at our Leadership Forum. A good start, sure,
but by no means is that the end. SCDM has the obligation as THE
professional society for Data Managers to promote innovations such
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Ask SASsy
By Kelly Olano

Dear SASsy,
How do I reorder variables in a SAS data set that already exists? I would like the key variables in the beginning of the data set.
Ordered in Orlando

Dear Ordered,
In general, the order of variables in a data set is based on the order in which the variables were created. However, sometimes
the order of the variables is important and needs to be changed. Any of the following statements can be used to change the
order of variables in a SAS data set:
ATTRIB, ARRAY, FORMAT, INFORMAT, LENGTH, and RETAIN.
The RETAIN statement is most often used to reorder variables simply because no other variable attribute specifications are
required. For example, if FORMAT is used to order the variables, the format must be included in the statement. For any of
these statements to have the desired effect, they must be placed prior to any SET, MERGE, or UPDATE statement in the DATA
step. Only the variables whose positions need to be at the beginning of the data set need to be listed in the above statements.
Variables not listed in these statements keep their same positional order following the variables listed in the RETAIN statement.
For example, data set old has variables ht, wt, age, gender, hosp, and pat (in that order) with key variables hosp and pat. The
variables can be reordered so that the key variables are first by doing the following:
DATA new;
RETAIN hosp pat gender age ht wt;
SET old;
RUN;
The new order is hosp, pat, gender, age, ht, wt.
Note that the RETAIN statement must be before the SET statement. A word of caution, be careful programming using the variables listed in the RETAIN statement in the same DATA step. Since the purpose of the RETAIN statement is to “retain” a variable’s
value from one DATA step iteration to the next, unwanted side effects can occur if any of the programming gives the RETAIN
statement another function besides simply reordering the variables.
PROC SQL also provides a way to reorder variables in a SAS data set that already exists and does not carry the possibility
of unwanted side effects.
PROC SQL;
CREATE TABLE new AS
SELECT hosp, pat, gender, age, ht, wt
FROM old;
QUIT;
Happy Programming!
If you have a question for SASsy that you would like to see in a future edition of Data Basics,
please email kelly.olano@cchmc.org. Thanks!

Author Biography:
Kelly (SASsy) Olano is a Research Database Programmer for the Data Management Center within the Division of Biostatistics and
Epidemiology at Cincinnati Children’s Hospital Medical Center. She has had over 10 years of experience in SAS programming and
database design for clinical trials and learning networks. She received her Bachelor of Science degree in Psychology/Mathematics
and Bachelor of Arts in Education from Northern Kentucky University. She is a member of the Society for Clinical Data Management
and the Greater Cincinnati SAS User’s Group. She is also a SAS Certified Base Programmer for SAS 9.
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