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EDUCATION AND PROFESSIONAL DEVELOPMENT

Writing for Publication in Informatics and Data Science

in Clinical Research

Richard F. Ittenbach™ and William A. Ittenbacht

Clinical data management and its contemporary analogs, clinical research informatics and clinical data
science, constitute a small but rapidly growing specialty within the broader field of biomedical science.
As such, the literature base is evolving, drawing heavily from the larger and more established disciplines
of biomedical informatics, biostatistics, clinical operations, and regulatory affairs. The purpose of this
article is to offer a rationale for, guidance on, and an invitation to individuals interested in submitting
their research to the Journal of the Society for Clinical Data Management: Informatics and Data Science

in Clinical Research.
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Clinical research can be a challenging and sometimes
fruitless process, but it can also be fun and highly
rewarding. At the heart of this process is the challenge
of formulating and answering a difficult question of
scientific and health-related interest. That challenge
often extends to systems-wide processes that, if dealt
with appropriately, can dramatically accelerate the
pace of research. The purpose of this article is to offer a
rationale for, guidance on, and an invitation to individuals
interested in submitting their research to the journal
of the Society for Clinical Data Management: Informatics
and Data Science in Clinical Research (JSCDM). Principles
raised in this article are directly applicable to other peer-
reviewed journals as well.

Writing for publication

Professional writing, in and out of the sciences, assumes
a logical flow of information that tells a meaningful story
from beginning to end, in clear language, with good
grammar and sound syntax. Scientific writing is a specific
type of professional writing that moves science forward,
using criteria deemed valuable to a scientific discipline.
Because of this, scientific writing has its own culture,
norms, and style, which may vary by journal but tends
to be relatively consistent within a particular scientific
discipline. Fields have their own preferences for the ways
in which information should be presented and clear
expectations for what qualifies as a good article.
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Underlying the biomedical sciences is a wide range of
technical specialties and subspecialties that facilitates
scientific progress. A defining feature of the scientific
specialties is an emphasis on methodology—the
rigorous means by which problems are investigated
and new knowledge is generated. Research in clinical
data management, research informatics, and clinical
data sciences are no exception. From clinical trials to
observational studies, it is the emphasis on rigorous
study design methodology and adequate data quality
that allow investigators to stand behind their findings
with confidence. To that end, JSCDM articles encompass
a wide range of data methods and processes relevant to
clinical research.

Writing about research is different from conducting
it, yet writing remains crucial to the research process.
Without the written report, a study’s influence on the
field may be fleeting. Even with tremendous results,
without a written account of the methods, results, and
implications that have been vetted by professionals
in the field, the findings are not likely to markedly
influence practice. That was the case of Gregor Mendel's
early work in genetics. As groundbreaking as his work
was, it went largely unnoticed for more than 30 years
before it received the recognition it merited.! Where
would precision medicine be today if Mendel's work had
been shared and fully utilized by others many decades
earlier? That same concept can be applied to today's
work for both positive (promising, significant) findings
as well as negative (nonsignificant) findings to help
clinical research informatics and data science researchers
know where to focus their efforts. In the case of applied
research informatics and clinical data science, that would
now be in JSCDM.
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What makes an article scientific?

A scientific article is a special kind of article that describes
the steps used to study a problem of scientific interest.
Within most scientific disciplines this knowledge is
enculturated early on into the training, but in clinical
research informatics, clinical data management, and
clinical data science, this concept still needs nurturing.
A scientific article should convey both the rationale for
a study and the processes and methods used. Findings
drawn from other published studies must be cited and
contained in the reference list. Articles must be well-
written and free of unnecessary jargon, presenting just
the facts needed to convey the essentials of the study.
New authors are encouraged to seek guidance from
experienced authors prior to submitting their work for
publication; they may even request mentoring through
JSCDM's editorial process.

Clinical research today and the articles that come from
it closely follow the same scientific method introduced to
students of all ages worldwide. Surprisingly, it is basically
the same scientific method first described by Aristotle
more than 2,300 years ago.” This straightforward method
makes it easy for researchers at all levels of experience
to study problems and to find answers to even the most
perplexing questions, including questions about the
safety and efficacy of new therapeutics and the methods
by which they are pursued.

The method is simple, logical, and walks the researcher
through an otherwise complex process. For today's
scientists, like those of Aristotle’s time, the scientific
method serves as the bridge between language, thought,
and observable reality (see Figure 1).

Scientific articles are written using specific criteria,
typically stipulated by the journal, and often referred
to as author or manuscript guidelines. Some journals
are strict, while others are less so. Because the research
process varies across disciplines and study designs, journal
editors need to have a consistent structure with which
to evaluate submissions. These guidelines often include
such things as editorial style, formatting (font, text size,
margins, page limits), and specifics regarding tables,
figures, and references. The challenge for researchers who
submit their work to different journals is to find ways to
keep their sanity as they move from journal to journal.
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JSCDM has chosen to have a strict but limited number of
submission criteria to strike a blend between flexibility
and consistency in reporting (https://www.jscdm.org/).

Writing for the Journal of the Society for
Clinical Data Management

Why write for JSSCDM?

For some researchers, scholarship is a life-long ambition
and the writing process comes quite easily, including
finding the right journal. For others, finding the right
journal can be almost as difficult as writing the paper.
Some may ask, “Why take time out of a really busy day
to write for JSCDM?” The answer is severalfold but begins
with the premise that, historically, data management and
data science have had a fragmented literature base to help
guide their scholarly work.

First, clinical research informatics and clinical data
science are new fields and still evolving as a collective
discipline. Today's publications can absolutely influence
thedirection of the field for years to come.? Second, change
comes quickly and gets rolled out broadly in today's data
intensive world. Researchers’ and clinicians’ need to know
will be matched by JSCDM's ability to deliver. The fact that
JSCDM s an electronic, open access journal means the
articles are free of charge and open to everyone regardless
of subscription status, move right into production upon
acceptance, and are immediately available to the entire
scientific community. Third, there is a rich literature base
in biomedical informatics and its applications, yet the
issues of data quality, data management, information
governance, organizational integration, and even data
policy have represented a minority interest in established
journals. JSCDM will fill a specific and immediate gap in
the biomedical literature.

What will make JSCDM so valuable to readers is that
it will serve as a resource for scientists practicing at
the intersection of other highly complex disciplines:
biomedical informatics, biostatistics, clinical operations,
and regulatory affairs. For data scientists and researchers
who work in this area, no outlets have integrated
the knowledge bases in the way that JSCDM will. The
journals that have targeted this area previously have only
tangentially served the research needs of data managers
and data scientists on the front lines of day-to-day
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Figure 1: Scientific Method.
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operations. As the field matures, thought leaders from
other disciplines are increasingly turning to ours for
guidance. We must have the practical and theoretical
frameworks in place to support not only our field's
advancements, but also those of other, related sciences.

There are several defining criteria for a scientific
discipline. Most importantly, the discipline must be
grounded in a specific knowledge base with a theoretical
foundation that supports its practical contributions.
The field's active literature base offers a repository for
its newest discoveries. But the discipline must also have
training programs to prepare the next generation of
professionals. The professional literature nourishes this
training. Finally, the literature base connects a specific
field to other, related disciplines. Peer-reviewed literature,
such as journals and textbooks, are, in essence, a
profession'’s best assurance that a field’s literature base is
held to high standards. While important by any measure,
peer-reviewed publications are not the only form of
scholarship. Other publications, such as book chapters,
monographs, white papers, and training documents, are
also important and offer breadth and depth to a field's
knowledge base. These scholarly works are generally
available through other avenues, such as professional
societies and academic presses.

Benefits

Writing to help the field advance is an important
contribution to science, but writing also has many
professional benefits. For some, it is a requirement of the
job; for others, the writing process itself, helping others
with their research, or investigative teamwork brings
them joy. At a deeper level, one may feel the importance of
conveying information about what they have done so that
others do not have to travel the same path. In fact, one’s
personal reasons could be as important and influential as
the professional reasons.

Perhaps the simplest and most obvious reason for a
person to write a scientific paper is the learning that comes
with it—digging deep into the literature and comparing
one's ideas and words with others’. No matter how much
a person knows about a given topic, there is always more
to learn. Just as a field's knowledge base changes, so too
can an individual's. Writing for others requires making
certain that what we are saying is true, or as true as we
know it to be at the time. In essence, that is what science
is all about: the pursuit of truth. The best writers take
extra care to write their findings in a way that is as easy to
understand as possible. In sum, the writing process forces
us to reconcile our thoughts and assumptions with the
published work of others.

That deeper level of understanding about scientific data
and the operational processes that support them do not
just make better scientists, they also make better clinicians,
employees, and team players, professionals others can
turn to for help when solving problems. Generally, people
who write about a given topic are viewed by others as
problem solvers. That includes proposing solutions to
organizational as well as scientific problems. Writing is a
valued process, but attacking a problem scientifically and
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writing it up for peer review by experts in the field adds
a level of scrutiny that inspires confidence that the data,
the processes, and the knowledge derived from them are
trustworthy and useful.

Additionally, a person might wish to pursue scientific
writing because it helps with their own marketability. For
the same reason that readers look to others who have
published professionally for advice when attempting to
solve a problem, so, too, do employers. Employers value
employees who study problems, and they particularly
value those who are willing to solve problems believed
to be important to the field—especially because scientists
willing to write for technical journals under the affiliation
of their institution’s name generally bring positive
attention to the institution. If the research continues,
many researchers are sought after to help lead other efforts
in professional, civic, and even governmental initiatives.

Requirements of JSCDM articles

The mission of the Society for Clinical Data Management
(SCDM) is to “connect and inspire professionals managing
global health data” through thought leadership,
education, and advocacy.* From its origin as a professional
society in 1994, SCDM has chosen to lead by emphasizing
strong, insightful scholarship from its members and
those of allied professions. In short, JSCDM strives to be
the journal of choice for those practicing in the world of
clinical research informatics, clinical data management,
and clinical data science. With its worldwide editorial
team, JSCDM is well positioned to evaluate and share
the highest quality research available in the care and
treatment of clinical research data today. While JSCDM is
open to all forms of clinical research, traditional as well
as innovative, the journal is currently encouraging the
following types of research:

- Original Research: report of a scientific investigation
unique to the professional literature and conducted
using innovative, well-articulated study designs

- Review Articles: systematic reviews, meta-analyses,
quantitative and qualitative syntheses of the profes-
sional literature

- Design Articles: reports on innovative study designs
and methods, including evaluation and validation
studies that have been used previously or are under
development

- Case Studies/Demonstration Projects: in-depth reports
of a novel approach, application, technology, or pro-
cess used or perceived to be of value in the clinical
data sciences

- Educational/Professional Development: reports on the
structure, analysis, delivery, or evaluation of instruc-
tional methods or programs

- Topic Briefs and Perspectives: in-depth perspectives on
new policies, regulations, or technologies deemed im-
portant to the field

As with other journals, it is not simply about the type of
article so much as it is the insightful innovation that can
influence practice. The point is that data science comprises
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many types of research. While data science must adhere
to the rules of science, not all science—and especially not
all data science—is hypothesis driven. While hypothesis
driven research is considered the gold standard in clinical
research, some studies may actually produce hypotheses,
while other will be descriptive, instructional, or even
philosophical in nature. Some will be atheoretical and data
driven, while others may be driven by ethical and moral
problems of the day, such as confidentiality of records,
definition of adverse events, and selection of specific
learning algorithms. JSCDM is devoted to publishing
research deemed relevant to the field and looks forward
to receiving manuscripts that embody the spirit, quality,
rigor, and creativity of today's breakthrough methods in
the clinical data sciences.

Rigor, to many researchers, means adhering closely
to the scientific method. But given the applied and
translational nature of the field, there is likely to be
tension among the various methods used, even in the best
of studies. That is not only expected but also encouraged
by JSCDM—thinking in new and different, yet equally
rigorous, ways. That means bringing together existing
sciences and schools of thought to create new ones for
the betterment of all—this is the essence of translational
research.” The field's methods must not only follow but
facilitate its development. Take for instance systematic
literature reviews, once thought of as a prelude to an
experimental study but now viewed as a methodology
all its own. Similarly, evaluation studies previously
only used in education and the social sciences are now
highly regarded in industry, environments in which
clinical research informatics and clinical data science are
responsive. Whatever the approach, all studies must be
conducted and written up using standards of best practice.
JSCDM authors will be expected to report their studies in
accord with professionally sanctioned guidelines, such
as CONSORT (clinical trials), PRISMA (meta-analyses),
STROBE (observational studies), and CHERRIES (surveys)
guidelines, among others.®

Editorial process

The purpose of a professional journal is to disseminate
cutting edge research that can be used by professionals
throughout the entire discipline. Good writing is avaluable
skill for all forms of communication, but for scientific
writing it is paramount. The written word is often the
foundation for a new line of research or a marked change
of direction. Now, more than ever, journals are under
pressure to make their information available to readers
quickly so that the research can be adopted in as close
to real time as possible. As such, that means the editorial
process must occur quickly, carefully, and with utmost
attention to detail. For this to happen, manuscripts must
be written in a style and format that allows them to be
reviewed quickly by a team of reviewers. For JSCDM, that
means all submissions will initially be reviewed by a staff
member in the editorial office and a decision reached
within a week regarding appropriateness of content and
scholarship. If successful at this stage, the managing
editor will forward the paper to an associate editor to
manage the review process, which generally takes about
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two weeks and includes up to three expert reviewers who
are experienced practitioners and academic researchers
well-versed in the area.

To assist with all phases of the review process, from
writing, to reviewing, to post-publishing evaluation,
journals require submissions to conform to a specific
style. Because of clinical research informatics’ and
clinical data science’s importance to the biomedical
community, JSCDM requires all submissions conform to
the American Medical Association format for writing.”
The AMA Manual of Style goes well beyond writing
mechanics and offers important guidance on study design
characteristics, sections of a manuscript (e.g., Methods,
Results, Discussion), references, figures, tables, and
appendices. The AMA style manual also offers guidance
on such important elements as tone, tense, and voice
needed for communicating one’s message in a clear and
professionally appropriate manner. Additional resources
are available to help with writing and are referenced
elsewhere.®

While a technically well-written paper helps with
readability and conveyance of information, that is not
a guarantee. Even the most well-written articles will
be of little value to readers if they lack relevance. A key
consideration in relevance is meaningfulness to the
research community. The difficult part is that it is not
always certain who constitutes the community. As such,
writers are encouraged to write with both precision and
generalizability—or provide examples of application—to
appeal to those outside the field of interest. For clinical
data managers and clinical data scientists, that is likely
to include scientists and practitioners not only from
this field, but also from closely related fields, such as
biomedical informatics, biostatistics, clinical operations,
and regulatory science.

Writing the (Not So) Perfect Article

Writing a paper that other scientists use in their own
work is never an easy task. Successful manuscripts have
several characteristics in common. First, and perhaps
most importantly, authors must know their audience and
understand what their audience needs and expects to see
in a publication. Manuscripts that are not well written are
particularly irritating to readers, especially reviewers, and
receive less attention even when their results are good.
JSCDM's readers represent many different backgrounds
and areas of training; hence, authors should strive to
articulate clearly all parts of their paper so that readers who
are not completely familiar with a topic can understand
the essential details. Writing typically comes most easily
to those who are passionate about their topic, so JSCDM
encourages its authors to write about topics they find
challenging and truly enjoyable. Here too lurks a danger:
passion can get in the way of clarity.

According to William Zinsser, author of On Writing Well,
the secret to good writing is to “strip every sentence down
to its cleanest components”’ If words do not serve an
important function, then do not use them. Writers should
be clear about the purpose of their paper, the methods
that were used (sample, data, processes and materials,
analyses), the results obtained (which in many cases will
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be the smallest section of the report), and what the results
mean for the field.

Second, a major challenge for today’s clinical researchers
is finding a balance between making their reports
parsimonious while providing sufficient detail to render
their work reproducible. Many disciplines have “crises of
replicability and of reproducibility,” especially in the life
and human sciences.” It is expected that the data from a
study will be made available upon request or through a
third-party repository so the results can be recomputed
and confirmed by independent researchers. Moreover, the
methods themselves must be sufficiently well described
to allow for the reproducibility of results.

Third, the material presented should be as recent and
accurate as possible. Admittedly, research often comes in
waves, sometimes with long periods of apparent inactivity.
In new areas of science there may be no literature at all to
draw upon. Either way, simply taking what is available or
what supports a specific premise without direct relevance
or authenticity does not represent best scientific practice.
Outdated information may be misleading or even wrong
and may delay scientific progress. If intentionally used, it
can even hurt the reputation of a scientist or institution.
Something as simple as confusing lay publications with
peer-refereed publications or failing to distinguish
between primary and secondary sources can quickly
undermine the integrity of a paper. The ultimate criteria
then are trust, documentation, and verification through
one's methods, writing, and sources.

Writing is a skill that can be learned

Scientific writing is not just for the literary elite. In fact,
it is for anyone and everyone who conducts research at
any level. Writing up one’s research and submitting it for
publication is the final piece of the research process. It is
a skill that can and must be learned, and in some cases
relearned and refined throughout one’s career. Two often-
used excuses for why someone does not write is that they
“just don't have it” or “don’t have the time.”

Like any skills worth having, getting better at writing
requires time and energy. It must be a priority. Scientific
writing can be an exciting and rewarding process, but it
is also a competitive one in which writers must convince
journal editors that their paper is important and timely.
There is a limited number of pages in each journal, and
editors must choose which manuscripts will be of greatest
interest to their readers. Although acceptance rates vary
tremendously, acceptance rates of leading journals can be
as low as 5% to 10% of all submissions."'?

Despite its challenges, scientific writing is also a social
process, one that brings together writers and reviewers
for a common purpose: getting the best research into the
professional literature. Skarupski recommends writing
accountability groups to keep researchers motivated and
on schedule.”® According to Skarupski, there is nothing
magical about scientific writing, it is just a matter
of practice.

Because writing requires practice to become good, it
helps to have strategies. The first strategy is to set aside
time daily or weekly to write. If a researcher has a writing
group to help with this expectation, even better. Routine
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assures practice, which assures progress. Second, writing
about topics that a researcher is familiar with—or wants to
become familiar with—is important to the process. Writing
about unfamiliar topics or problems makes it difficult to
distinguish quality content. Third, one must be as patient
with one’s skills as with the development of the article.
The more time spent writing, the easier it will be for
readers to understand. Compare taking a class from a well-
prepared teacher versus an unprepared one: there are rare,
gifted teachers who can teach virtually anything with little
preparation, but for the majority, thorough preparation is
the only route to successful instruction. Finally, get others
to proofread your paper before submission: the more eyes
on the paper the better. Not only are they likely to make
your paper better, but also they are likely to catch things
the reviewers would have caught anyway.

Conclusion

The purpose of this article is to offer a rationale for,
guidance on, and an invitation to individuals interested in
submitting their research to the Journal of the Society for
Clinical Data Management: Informatics and Data Science
in Clinical Research. JSCDM has a two-fold mission to
promote rigorous, scholarly research that not only moves
the fields of clinical research informatics and clinical data
science forward, but also offers research that is applicable
and accessible to today's practitioners. More specifically,
JSCDM fills a void in the applied research informatics
and clinical data science literature by connecting today’s
practitioners with scholars from around the world to
improve clinical research. We welcome authors from all
disciplines to be a part of this important and exciting
journey.
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