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Training in research methodology represents an important aspect of emergency medicine (EM)
resident education, but best methods for design, implementation, and dissemination of resident
research remain elusive. Here we describe recommendations and best practices from the existing
literature on EM resident research, including helpful tips on how to best implement a resident

research program. [West J Emerg Med. 2020;21(5)1118-1122.]

INTRODUCTION

When René Laénnec, a French physician in 1816, failed
to adequately percuss the thorax of a young woman with
heart disease, he improvised. Laénnec wrote, “I rolled a
quire of paper into a sort of cylinder and applied one end
of'it to the region of the heart and the other to my ear.”"

After numerous revisions, his invention was revealed to the
medical community, and quickly caught on. Within a few
years, primitive stethoscopes could be found in medical shops
throughout Paris. Had Laénnec stopped with that rolled-

up piece of paper, his one-time improvisation would have
been lost to the annals of history. Fortunately, he chose to
build upon his initial discovery and, crucially, to share his
breakthrough with the world. Laénnec’s journey charts an
enduring and fundamental trajectory of medical innovation:
from observation, through inspiration, refinement and testing,
to dissemination.

Development of a research project can be especially
daunting to physicians already engaged in an emergency
medicine (EM) residency training program. But execution
of a research project during residency remains a worthwhile
experience, allowing participants to meaningfully contribute
to medical knowledge and develop an investigative spirit.>
Residents participating in research appear to attain greater
job satisfaction,® and can objectively frame everyday

questions and methodically seek answers® to problems
including (among others) staffing issues, wait times, and
communication barriers.*?

The Accreditation Council for Graduate Medical
Education Residency Review Committee for EM recognizes
the importance of these efforts, mandating resident completion
of a “scholarly project” prior to graduation. Their requirement
cites the following as examples of qualifying activities: ...
the preparation of a scholarly paper such as a collective
review or case report, active participation in a research
project or formulation and implementation of an original
research project.”® These activities should include problem
identification, data collection, analysis, and conclusion.’
Performance and documentation of these projects are vital to
the acceptance of a scholarly project, whether a case report,
community project, development of medical software, or
traditional research project.” Recent reports from within the
EM community have emphasized the importance of scholarly
activity to EM resident education.®”

Advancing the state of scientific knowledge is not a
requirement for success in resident research, but it is a
potential benefit of this exercise. It is the responsibility
and privilege of those involved in residency administration
to facilitate the training of EM resident researchers in the
development and execution of research projects that support
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not only the professional careers of residents but also the
advancement of our specialty.®

What is Resident Research?

It has been suggested that “resident research” is, “research
where a resident has a principal role in the implementation and
completion of the project.”!” We suggest that the resident research
experience be defined by the engagement of the resident learner
in the research process, focusing upon the educational value of
the project rather than the resident’s official role or involvement
in the design and execution of the project. Research studies are
intended to create new generalizable knowledge that can be
applied to other populations and settings.!! Consequently, we
propose that “resident research” be defined as any systematic
investigation designed to yield new information that actively
engages the resident-learner and facilitates the acquisition of
a greater understanding of the scientific method. This is in
distinction to quality improvement projects, which seek to apply
existing knowledge to improve healthcare outcomes within a
local healthcare institution or setting.!

Setting Realistic Expectations

One purpose of resident research is to expose residents
to the methods by which research is conducted, creating
“educated consumers” of the medical literature. However,
residencies hoping to establish a resident research program
de novo must recognize the additional workload that resident
research projects impose upon faculty. Mentors should be
primarily responsible for guiding and supervising resident
research, but should be adequately vetted to ensure that the
research experience yields a positive result for all involved.
Research directors should provide guidance relating to funding
opportunities, deadlines for abstract submission to key research
conferences, important institutional and federal regulations,
and departmental resources."* Departmental leadership should
create an environment in which research is actively promoted,
providing appropriate funding and protected time for mentors
and other research faculty.!?

Getting Started

Clinical experiences, journal club articles, or experiences
with different teaching modalities may generate an appropriate
resident research topic including relevant clinical or
educational questions.> '*!> Additional ideas may come from
the resident’s personal interests or experiences.

Learning Research Methodology

Most programs will offer training through didactic
presentations, journal clubs or evidence-based literature
discussions. However, a focused educational effort
specifically targeting research methodologies has been
shown to correlate with improved resident skills, knowledge,
and research productivity.'® Nearly one in four EM training
programs offers a fixed rotation in research.>'” A more

feasible format for the busy trainee might be the Advanced
Research Methodology Evaluation and Design video
series available from the Society of Academic Emergency
Medicine (SAEM), including “how-to” webinars and
podcasts produced by senior researchers. '

The Research Question
A general research question must be formulated, which
will generate a testable hypothesis.!'* All possible outcomes
should be considered, and at least one of them must be
worthwhile.”® The FINER criteria may be used to assess the
relative merits of the proposal:!'+152!
Feasible
Can the project be completed within the time
allotted using the given resources? Can the proposed
investigation enroll enough patients to demonstrate a
difference in the proposed outcome measures?
Interesting
Is the topic engaging enough to be worth the effort?
Novel
Is the proposed investigation different enough from
what has been done before to add knowledge on the
subject?
Ethical
Does the proposed investigation respect the morals of
the community, the patient, and the profession?
Relevant
Are the results likely to be applicable to many
patients? Will the results be useful and contribute to
the greater good?

Formulating a Hypothesis

A suitably refined and meaningful research question will
help in generating a hypothesis, providing a clear delineation
of what the investigation will attempt to prove. Investigation
of a well-designed hypothesis will be interesting even if a
negative result is found.

The Mentor

A mentor experienced in the resident’s area of research
interest can be an invaluable resource by offering hints at
project scope, helping with setbacks, and tailoring the learning
experience to the resident’s needs.?? Most often, the mentor
is an established researcher within the department but could
include a specialist in another field, or even a non-physician
investigator.>2->* Goals and expectations should be discussed
early on, to avoid frustration for both parties.’ Terregino has
shown that, in general, EM residents are relatively unfamiliar
with what resources are available to them, which can lead to
significant amounts of time wasted.?® Most hospitals provide
research support that is invisible to the outside observer, in-
cluding project coordinators, departmental research directors,
and biostatisticians.?® The mentor should be aware of all avail-
able institutional resources.
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The Literature Search

A valid research project must be informed by past work.
Most literature reviews will begin with a search of PubMed.
gov, the database of the National Library of Medicine, or
OVID.org, which includes textbooks as well as journals.?
Search terms used must be carefully selected, and the proper
Boolean operators assigned. One study has shown physicians
to be especially inept at crafting effective search strings.”” Any
doubts about the literature search process or its results should
be referred to a librarian.

Each paper identified from the literature review should
be thoroughly read. Investigators should avoid citing
abstracts alone, as they are often incomplete in their data
presentation. This process is labor-intensive but necessary
to form a strong foundation for the research project. All
references cited within each article should be assessed for
relevance. The selected literature should be reviewed to
better understand the subject matter and to develop context
for the proposed work. If adequate data from existing
sources are uncovered, one may consider a retrospective
evaluation of prior results including a meta-analysis.> 25

Research Design

The novice researcher should look to the existing
medical literature for guidance in how to properly design
a new study. Selection of the proper research methodology
will depend upon multiple factors, including the research
question, hypothesis, and predetermined outcome measures.
A timeline should be implemented to ensure that all tasks
are achievable within the allotted time. Resident physicians
should develop a team approach, incorporating input
from the faulty mentor as well as a staff epidemiologist
or biostatistician. The required sample size will depend
upon a variety of factors, including the acceptable level
of significance, power of the study, expected effect size,
underlying event rate in the population, and standard
deviation in the population.’®3!' Efforts should be made to
collect an inclusive and truly random sampling, to avoid
convenience selection bias.*? Early consultation with the
biostatistician will also inform the researcher’s decisions
on the most appropriate methods for the statistical analysis
of data derived from the study. For further information
about study design specifics, the reader is referred to several
existing publications.>* 133334

The Institutional Review Board

Any research project that involves human participants or
their data requires submission to the local institutional review
board (IRB). Research protocols submitted to the IRB can
fall into one of three categories: full submission; expedited;
or exempt. Research involving greater than minimal risk to
human subjects will require a thorough review by the IRB and
development of an informed consent document. Prospective
projects involving only minimal risk may be approved via

the expedited process, where a single reviewer may approve
the work in lieu of the convened board. Studies that include
only retrospective data from the electronic health record may
be exempt from IRB review, but this determination should be
made by the IRB, rather than by the investigator. Investigators
should confer with their local IRB to confirm what level of
IRB review is required before beginning data collection.

Conducting the Study

After the research protocol has been IRB-approved or
exempted, data collection can commence. Prior development of
a data collection tool will greatly enhance the efficiency of this
process, facilitating both IRB approval and the subsequent data
analysis. Subject enrollment can also be improved with use of
a trained research assistant. This problem may be circumvented
through creation of an “academic associate program,” which
integrates EM research with undergraduate education.®

Research Funding

Resident research projects usually require little external
funding. On occasion, additional costs may be incurred to
help pay for statistical analysis, or the purchase of required
equipment.’® Internal sources, as well as the Emergency
Medicine Foundation 37 and the SAEM Foundation * represent
potential sources for funding.

Presentation and Publication

Once the data have been collected and analyzed,
the researcher should consider how the results will be
disseminated. The annual meeting of SAEM, the Research
Forum at the American College of Emergency Physicians’
annual scientific assembly, and the Annual Assembly of the
Council of Residency Directors in Emergency Medicine
(CORD) represent the premier locales for presentation of
EM research.*

Ideally, the resident research experience should lead to
a manuscript, although the lack of immediate publication
must not be interpreted as failure. Only 40% of EM
abstracts go on to become full article publications.'*
Most manuscripts are published 1-2 years after initial
presentation.!” Appropriate journal selection for submission
enhances the likelihood of success, as does a thorough
understanding of manuscript preparation techniques and
review criteria.*'"+

CONCLUSION

While any research resultant from a resident’s scholarly
project is unlikely to have the impact of Laénnec’s
stethoscope, EM residents may still gain much from engaging
in clinical research. For some, it will light an investigative
fire that will burn for an entire career. At the least, resident
research projects can provide an opportunity to explore issues
central to the practice of EM, helping the resident to become a
more well-rounded physician.
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