
Although the role is not explicitly defined by regulators, nearly every 
clinical trial includes a medical monitor. Most teams can agree on the 
role’s primary responsibility: to protect patients’ safety throughout 
the course of a study. Beyond that, the job description varies widely, 
creating a degree of confusion in the industry—and an opportunity for 
medical monitors to redefine their role in a new era of tech-enabled, 
productivity-focused digital data analysis.

We call this redefined role the modern medical monitor. These 
professionals are able to balance their traditional responsibilities with a 
highly productive and distinctly modern data review methodology. They 
succeed by applying skills that weren’t required in their predecessors’ 
era, like an advanced knowledge of how to collect, structure, and 
analyze in-flight data using purpose-built software. As the volume and 
velocity of data generated during a clinical trial increases year over year, 
these skills have become vitally important in evaluating and advising 
on patient safety and data integrity. The modern medical monitor has 
likewise emerged as a vital member of the project team, helping to 
ensure a successful outcome. 

Over the course of this white paper, we’ll explain what distinguishes 
this emerging role from its more traditional predecessor, and we’ll leave 
you with a keen sense of how to identify, hire, and empower a modern 
medical monitor to help your next study proceed toward submission 
more productively, and with greater data integrity, than ever before.

High-Quality Clinical Studies Require  
a Modern Medical Monitor.

The modern medical monitor is a study’s best safeguard 
against negative outcomes. Using data analysis software 
designed to uncover clinical abnormalities in real time, the 
monitor can:

1.   Protect patient safety throughout the study’s 
lifecycle. If a safety signal arises, the modern medical 
monitor sees it immediately, while action is still possible. 

2.  Identify risks before they impact medical data. 
Live data visualizations enable your monitor to identify 
abnormalities and proactively advise on study design. 

3.   Educate the project team. The medical monitor can 
see and address inconsistencies or misunderstandings in 
protocol, ensuring a robust dataset.

4.   Protect investments. By proactively ensuring data 
integrity, the medical monitor lowers the costly risk of 
inadmissible study data.

5.   Accelerate decision cycles. The modern medical monitor 
can quickly translate inert data into actionable insight, 
helping to reduce the overall time to submission.
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a) The introduction of Electronic Data Capture

And then, early in the 2000s, something shifted.

Early versions of Electronic Data Capture (EDC) software 
appeared on the market. Suddenly, medical monitors didn’t  
have to wait until a study was nearly complete to access its  
data; now they could observe the data at any time, helping 
studies maintain ongoing quality and patient safety. 

That was the expectation, anyway.

“Study data were available much more quickly than ever 
before,” say Dr. Everhart of those early days in EDC software 
development. “Sponsors naturally believed that this near-
constant influx of data meant that medical monitors could be 
more involved, catching signals and correcting data before 
they threatened the study’s safety or integrity. It seemed like 
a promising leap forward, but greater velocity meant greater 
challenges to overcome.”

These challenges were simple, but formidable. For one thing, 
in-flight data was not clean data. Observing results as they 
arrived directly from trial sites meant that medical monitors 
were expected to draw conclusions from potentially flawed 
information, impacting the integrity of their findings and 
potentially risking the outcome of a study.

Even more problematic: although the volume and velocity of 
available data was unprecedented, the tools to aggregate, 
organize, and analyze it remained rudimentary. This meant 
that the breach between data and decision-making—between 
exhaustive lists of information and clear, actionable insights—
was gaping, and it fell to the medical monitor to bridge it.  
In real time. Without missing anything.

“The fact was,” says Dr. Everhart, “thousands of lines of live 
data weren’t all that different from thousands of pages in a  
PDF file or a binder. EDC software had introduced exciting  
new possibilities for data capture, but it wasn’t the leap forward 
in data analysis that sponsors thought it was.”

Data Goes Digital

a) Medical Monitoring in the Analog Age

The traditional medical monitor is a product of the analog 
age, when study data was recorded manually and collated in a 
physical binder. Data cleansing involved an exchange of queries 
via fax machine, and data analysis was a painstaking exercise 
only possible near the end of a study. The gradual introduction 
of Excel spreadsheets and PDF documents didn’t do much to 
streamline this labor-intensive workflow; with so much manual 
data stacked in hundreds of rows and columns across thousands 
of pages, sorting and filtering were tricky— sometimes 
impossible—functions, compromising the data review plan.

To fulfill their chief responsibility, traditional medical monitors 
would spend several days or weeks poring over the aggregated 
study data, searching for outliers and abnormalities, trying to 
recognize patterns and trends in fixed lines of listings. Like a 
treasure hunter combing miles of coastline with a handheld 
metal detector, even the most skillful reviewer required a 
sprinkling of luck in order to succeed using such primitive tools.

And what if the medical monitor were to discover a flaw in 
the data? Or worse—a missed safety signal? There was little 
they could do to affect change. The study was nearly over, the 
investment gone.

“Traditional medical monitors could only explain and document 
data review findings retroactively,” explains Dr. Todd Everhart, 
MD, FACP, and owner of aequanimitas, a firm that consults on 
medical monitoring and medical data analysis. “By the time they 
performed their analysis, it was too late to refine the protocol 
or educate the project team or investigator on how to correctly 
perform an assessment or record a result. The risk of losing a 
years-long study due to a lack of quality data was enormous.”

b) The Medical Monitor as Consultant

Adjacent to the challenges of manual data analysis was a 
second, equally imposing problem: while parsing thousands 
of pages of study data, the traditional medical monitor is 
simultaneously required to distribute him- or herself across many 
advisory roles. This meant consulting with many different groups 
involved in a study, including:

    The investigator. Throughout a study, the traditional 
medical monitor is available to the investigators, answering 
questions and explaining the study's design.

     The sponsor. Early in the study, the medical monitor 
supports the sponsor by advising on the protocol design  
and responding to questions from regulatory authorities;  
as the study matures, the medical monitor is often in a 
position to defend the protocol on behalf of the project 
team and ensure that it is implemented correctly.

A Look Back At Traditional Medical Monitoring
     The project team. The traditional medical monitor  

supports the project team with regular guidance and 
education throughout a study.

     The business development team. In addition to 
supporting ongoing study safety and integrity, traditional 
medical monitors are often deeply involved in revenue-
generating activities, including bid defenses.

Historically, each of these groups has held the medical monitor 
to a unique set of expectations; under pressure to fulfill these 
expectations while delivering sophisticated data analysis using 
rudimentary tools, traditional medical monitors are often forced 
to sacrifice productivity in order to ensure quality of service. 
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b) The Failure of Line Listings and Patient Profiles

Those early examples of experiments in EDC were challenging 
not only because of the unprecedented volume of unclean data 
they ingested, but also because the data reports produced by 
EDC systems were often organized as simple line listings. These 
listings, familiar to the medical community and therefore widely 
used, limited the medical monitor’s ability to draw confident 
conclusions about outliers, patterns, and trends in the data.

That’s because medical monitors need a macro view of 
aggregated study data. The alternative—looking at one 
unremarkable line of data after another, searching for patterns 
and outliers—is an unproductive route to an uncertain result. 
Only by standing back and seeing the full picture can a medical 
monitor notice the broad themes marbled throughout a study, 
and the data that require attention.

Line listings fail to offer that macro view. A medical monitor 
might notice, for example, that one patient reported a 
headache. Was it related to the study medication? Did other 
patients experience the same symptoms? The medical monitor 
will search the listings to catch sight of a pattern, burning 
through hours or days in the process—and perhaps finding 
nothing, or missing other pieces of the puzzle amidst thousands 
of lines of data.

Some in the industry prefer to aggregate data by patient profile, 
as an alternative or a complement to line listings. Here, too, 
problems persist. Like a school administrator looking at a single 
pupil’s report card to draw conclusions about an institution's 
performance, the problem with a patient profile is one of scale. 
As Dr. Everhart explains, one patient’s experience is relevant 
only in the context of all other patients. “It’s just one node in 
a complex and interconnected story,” he says. “Only by seeing 
that story as a whole can the medical monitor find outliers and 
reveal trends.”

a) The Early Emergence of Visual Analytics

Finding outliers and revealing trends: every data-driven industry 
shares this primary need. Fifteen years ago, savvy programmers, 
sensing an opportunity, began developing data visualization 
software in response. What better way to reduce labor-intensive 
analysis than by translating lists and tables into bar graphs and 
scatterplots, drawing the eye—quite literally—to the areas that 
required a researcher’s attention?

Soon, though, the race to develop this software quickly 
dominated other important considerations, like understanding 
a particular end user’s needs. Many early developers marketed 
their data visualization software as “industry agnostic,” 
reasoning that, well, data is data, regardless of type. Let the 
users themselves configure their solution however they needed 
to; what was important, programmers figured, was power and 
versatility across the board. 

The Modern Medical Monitor Emerges

“The trouble is that each industry applies its own methodology, 
and each methodology requires a purpose-built workflow,” says 
Dr. Everhart. “Buying core data visualization software with no end 
user in mind was as good as buying the core materials to build a 
house without a blueprint or any experience swinging a hammer.”

For medical monitors in particular, the barriers to effective data 
visualization were two-fold: first, variations in clinical data review 
methodology made it difficult to articulate their use case. And 
secondly, programmers and physicians speak very different 
languages in very different worlds; translating across these 
worlds was a tricky endeavor.

b) Translating Between Programmers and Clinicians

To build symbiosis between medical monitoring methodology and 
data analysis software, the industry requires a standardized medical 
data review plan. In other words, if the market can agree on what 
medical monitors are responsible for and how they will fulfill that 
responsibility, then it can build the solutions that medical monitors 
need to get the job done accurately and productively.

Look at Your Smartphone to See the  
Impact of Powerful Software Built With  
the User In Mind.

If you own a smartphone, chances are you recently used the 
GPS (Global Positioning System). Maybe you were looking for 
the fastest route home, or directions to the nearest coffee shop. 
One tap and there it was: an optimized, visual route to guide 
you forward. So simple, right?

Of course, the underlying technology is far more complicated. 
Originally under military purview, GPS relies on a network 
of specialized satellites and highly trained personnel. What’s 
simple, though, is the user experience. Thanks to your phone, 
you can see exactly where you’re going. No coding required. 

The same is true in the practice of modern medical monitoring. 
Their role has not become simpler, nor has the data analysis 
software that supports it—but the interface that links the 
medical monitor to that software is more intuitive and user-
focused than ever before, leading to sophisticated results.

b) Translating Between Programmers and Clinicians

To build symbiosis between medical monitoring methodology and 
data analysis software, the industry requires a standardized medical 
data review plan. In other words, if the market can agree on what 
medical monitors are responsible for and how they will fulfill that 
responsibility, then it can build the solutions that medical monitors 
need to get the job done accurately and productively.
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Tips for Modernizing Your Medical 
Monitoring Role

1.  Empower your medical monitor with analytics 
solutions purposefully designed for medical review. 
The right solutions will help your medical monitor work 
productively with in-flight data, freeing more of their time 
for other responsibilities.

2.  Adopt a standard medical data review plan. 
Wherever you find a productive and decision-oriented 
medical monitor, you’ll find a clear data review plan 
designed to help the medical monitor quickly identify 
and act on key insights.

3.  Consider splitting the role of the medical monitor 
in two. Allow the medical monitor to concentrate 
on traditional duties, like advising the project team 
and answering to sponsors, by shifting data review 
responsibilities to a specialist trained in advanced 
analytics software.

As the delta between the traditional responsibilities of the 
medical monitor and the realities of high-tech data science 
widens, Dr. Everhart sees an opportunity to split the role in  
two. Physicians are well positioned to advise on the design of 
a study, to answer investigators’ questions, and to educate 
the project team. Meanwhile, says Dr. Everhart, let’s focus a 
new, modern medical monitoring professional on medical data 
review only, using the best tools available and without pressure 
to bifurcate their attention across the other traditional medical 
monitoring responsibilities. 

“Let’s look beyond physicians for a new generation of medical 
data reviewers,” he advises. “Imagine training a physician’s 
assistant or nurse practitioner with a background in oncology to 
run data analysis on a cancer drug in clinical trial. You’re taking 
someone with a specific depth of knowledge and giving them 
the tools to identify trends and outliers in a dataset that they 
understand. That is a modern idea.”

Only by rethinking the role and its qualifications, he says, will we 
see the true potential of marrying the practice of medical data 
review with the industry’s best emerging technologies.

“This is a very exciting time to be a medical monitor,” he 
concludes. “And given the tools available to support advanced 
data visualization and analysis, it’s a very exciting time to be 
running a clinical trial.”

Forward-thinking technology vendors understand this imperative. 
Those leading clinical software development are continuously 
working inside the medical review community, asking  
questions like:

 •  What kind of user interface makes sense in the context of 
clinical data review?

 •  What data does the medical monitor need to access, and  
on what cycle?

 •  What functions will make the data review process as 
productive as possible?

Data visualization solutions that result from this consultation have 
little in common with their one-size-fits-all forerunners, except for 
one thing: they’re powered by the same advanced technology. 
The difference is that they’re purpose-built for clinical review. An 
engine, after all, isn’t less powerful because it’s concealed inside a 
comfortable car. Likewise, today’s best data analysis solutions for 
medical monitoring wrap an intuitive interface around a powerful 
core instrument, giving the end user a tool that makes sense in 
the very specific context of clinical trial data review. 

This advance in the design of data visualization software hails 
the first true leap forward for the modern medical monitoring 
community.

c) How to Think About the Role of the Modern 
Medical Monitor

To succeed in all that is required of them today, modern medical 
monitors must proactively develop a deep understanding of data 
science and the tools that support it. They need to understand 
and apply emerging medical data review methodologies, and they 
must master a new generation of data visualization software. It’s 
a complex role, and one that may meet resistance from those 
who still trust in previous interpretations of the medical monitor 
role. But failure to embrace these new skills and responsibilities 
could certainly result in fewer career opportunities—or, perhaps, 
none at all. 

In this moment of transformation, is there another approach  
to modern medical monitoring that could shorten the path  
from data source to analysis to final submission? Dr. Everhart 
has a proposal.

“In the past, the medical monitor was almost always a 
physician,” he explains. “But as the technology becomes more 
advanced and the data more sophisticated, I predict that a 
new kind of professional will emerge to fill that role. Someone 
equally as comfortable with data analysis as they are with the 
clinical environment.”


