A Guideto the Research Process
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Every day, EMS managers and operations personnel are required to make decisions --
decisions about equipment, levels of performance and continuing education needs. The
information for these decisions ultimately comes from the organized evaluation of data,
also known as the research process.

Unfortunately, the idea of being involved in any type of research brings many EMS
veterans to their knees. People tend to have a preconceived notion that research is
difficult, time-consuming and, ultimately, not applicable to the everyday activities of
EMS. However, if future decisions regarding EMS are to be based on fact — not
presumption — the reality isthat EM'S must incorporate research into the evaluation of
protocols, procedures, medications, and equipment. Simply put, research is vita to the
practice of EM S and should be fostered and supported in all agencies and at all levels.

Research can be thought of as eight organized steps designed to lead to a well-defined
outcome. Thefirst step is the formation of a hypothesis, and the last is the presentation
of afinal report. In between are six steps, each of which builds on the previous and
toward the next. To be successful in the research process, it isimportant that each step is
completed before moving on.

| dea Development

The first step in the process is identifying a problem or question. The source for a
hypothesis could, for example, be recurrent problems with implementation of a new or
existing protocol, documentation of the educational needs of the EM S agency or
investigation of a manufacturer’s claims about a piece of new equipment. Whatever the
source, begin by writing down the idea as clearly and concisely as possible.

Now that a research topic has been identified, it’'s time to prepare a hypothesis for
evauation. Keep in mind that because the hypothesis forms the basis for the research, it
should be a statement that can be proved or disproved using the resources within the
EMS system or agency. For example, a hypothesis supporting a certain aspect of carein
the treatment of penetrating chest wounds would be difficult to prove in an areawith few
such incidents.

While it isimportant to be as specific as possible when developing a hypothesis, there
will be times during the succeeding steps when the hypothesis should, if necessary, be re-
evaluated and revised.

Literature Review

The next step isto determine what other research has been done related to the topic.
Discussions of current theories or new developments can be found in such EMS journals
as JEMS Prehospital and Disaster Medicine, Annals of Emergency Medicine and the



Journal of the American Medical Association. Often, mgjor publications can be accessed
through an online computer search service. A librarian at alocal university, medical
school or public library can help construct a good literature search.

Additional sources for related material can be found by studying reference lists of
existing articles, particularly review articles on the subject, or by searching a closely
related topic. Although books can become dated, they can be useful for finding
background information or developing a historical perspective. During the literature
search, it can sometimes be disheartening to find articles closely resembling the one
being contemplated. However novice researchers need to realize that just because a
guestion has been evaluated does not mean it is off-limits.

Each EMS system has operationa guidelines and protocols that make it unique. Re-
evaluating an existing research topic within the scope of one system is acceptable and can
be beneficial, especially by providing valuable new information. Also, repeated research
in one specific area can contribute to understanding and growth in al of EMS.

Once al the information gained from the literature is reviewed, it is time to review, re-
evaluate and, if necessary, rewrite the hypothesis. The following questions should be
asked during this period: Is the hypothesis still feasible? Isits focus too broad? Does it
need to be narrowed? One common problem in research is taking on too much; the more
focused the hypothesis, the greater the probability of success.

Project Design

Proper design of a project not only increases the probability of gaining useful results, but
it will make the entire process much less time-consuming. If the literature review reveals
several comparable studies, consideration should be given to adapting a similar project
design, including outcome measures and patient-assessment techniques. Besides saving
time, this enables the researcher to compare results from his study with the literature.

All research projects should be discussed with an experienced researcher, even one
outside the field of medicine. Most projects involve multiple variables, and statisticians
or experienced researchers can help identify possible stumbling blocks or smple
evauation techniques. The local medical control authority may be a starting point for
assistance in project design, and community colleges or universities in the area will have
statisticians on steff.

During the planning stage, it is also important to consider involving an Institution Review
Board (IRB). IRBsreview projectsinvolving human subjects to check for patient safety
and confidentiality. To find an IRB, check with alocal medical center.

Planning should aso include the type of study format to be used in the project. There are
two general study formats commonly found in research.

A retrospective study reviews historical data and correlates observations, interventions
and outcomes from these data. The information is gathered from existing run sheets or



patient records. These studies are inexpensive and relatively quick to conduct, and the
results can provide valuable information about system performance, patient
demographics and efficacy of interventions. The weakness of a retrospective review,
however, is that because data are gathered under uncontrolled circumstances, the
conclusions are weak. Many researchers use this type of format to develop a historical
basis for future research.

A prospective study involves the ongoing entry of patients into the research project. The
patient-entry criteria are clearly defined, and the patients are followed to an established
end point (e.g., admission or discharge from the hospital). While thistype of project is
more difficult to conduct, its conclusions are more reliable because specific, uniform data
are gathered at specified intervals during the course of the patient’ s treatment or
hospitalization. Furthermore, this type of study allows for alteration in treatment and
subsequent observation of outcome for the specified patient population.

Regardless of which format is used, it isimportant to define the characteristics of the
patient population used in the project. Be sure the criteria are clearly defined (e.g., age
range and presenting symptoms). Examples and ideas for possible patient criteria can be
found in the literature; using a patient population similar to those in related studies will
assist in comparing results.

Another consideration is the size of the sample. The statistician or research adviser can
help identify what sample size will provide adequate results. If the sample sizeistoo
small, the results may not prove or disprove the hypothesis, as it will be difficult to
determine if the finding is a random occurrence or is truly significant. But remember, the
more data you need, the longer the study will take to complete, and the more likely it is
that the data collectors' interest will wane. Additionaly, a bigger study sample and
longer study will likely increase the cost.

Data Collection

Data collection is the heart of the research process. Without it, there is no study and, if
done poorly, the project will be unable to prove or disprove the original hypothesis. Data
collection involves the determination of data points, selection of the research team and
development of data collection tools.

Data Points

At this point, the researcher should re-review the hypothesis and decide what data points
may provide valuable information in proving this hypothesis (e.g., age, gender and
mechanism of injury). The data points should be reviewed with the research adviser or
statistician. Keep in mind that once data collection has begun, additional points cannot
be added.

Thelist of data points should aso be reviewed to determine what the information source
will be. For example, if adata point isfinal diagnosis, will that information come from
the emergency department admission record, the EM S run report or both? If some of the
data points do not have areadily available source, determine what will be required to



gather that information. For example, will authorization to review autopsy records or
obtain long-term follow-up data from the hospital be needed? If important data cannot be
retrieved, the original hypothesis may have to be re-evaluated.

The Research Team

The next step isto determine who will gather the information. In aretrospective study,
one person can usually complete the data collection; a single collector eliminates the
variability that can occur with multiple data collectors. 1n a prospective study, however,
the individuals involved in the patient’ s care provide some of the data.

But whether one person or many people collect the data, it isimportant to meet with the
potential data collector(s) and review the project’s needs. Feedback on this step can lead
to better designs for obtaining the necessary data.

If field personnel will be used for the data collection, keep in mind that their first task is
to provide patient care. Therefore, information for the study must be easily documented.
Thisisfairly easily accomplished if the information is part of the caregivers normal
routine; compliance with the research will increase if the field data collection is ssimple
and does not interfere with patient care. Also, look into giving collectors some incentive,
such as authorship on the publication, money or school credit.

Data Collection Tools
Once all the data points are established, it is time to design the necessary data collection
tools. Remember, the easier the tool isto complete, the greater the compliance.

Suggestions from research team members should be incorporated into the form.
Additionally, information to be gathered in the field should be limited to one page if at all
possible. However, actual form design will depend on the types of data to be collected on
team member inpuit.

It isimportant to meet with everyone who will be collecting data to ensure that they
receive the same training in using the form.

Project Protocol

Once the hypothesis has been formulated, the literature evaluated, the size and
characteristics of the sample population determined, and the data collection tools
developed, the researcher must define exactly how the data collection is to be conducted
(i.e., aprotocol or guideline must be developed for team members to follow).
Suggestions for the protocol format include using alist, flow chart or diagram to
demonstrate the steps in the research process. This should be limited to one page if
possible, and team members should be encouraged to post it as a reminder.

Project TimeLine

Every project needs a time frame, as even the most compulsive person overlooks
seemingly minor details in the development and operation of aresearch project. Some
target points in aresearch project include data for submitting the project idea to the



agency, projected start date, dates for field data collection, date for an interim progress
report, dates for data analysis and date for final written report. Because each project is
unigue — and as projects develop — other targets may be identified or added.

Analysis

Once all data have been fathered, the next step is statistical analysis. Before beginning,
novice researchers should consult with experienced researchers and statisticians as to the
exact procedures they should use to examine their data. Again, sources from alocal
university, medical school or community college may be called on or assistance.

Genera information that is aways useful includes tables of descriptive data on the
population (e.g., patient age range, mean or gender). Many of the characteristics
measured from the sample population can be initially described in a descriptive table
format. In some studies, this may be the only type of statistic required.

However, in most cases, additional data analysis will be needed to determineif the initial
hypothesis has been proved or disproved. To facilitate discussion with the statistician, a
list of questions should be prepared that are to be answered from other data. The
statistician may also provide insight into additional points to consider.

Once the sample is described, it can be determined whether the research data support the
hypothesis. It isimportant to look at the results carefully and in the context of that
particular EMS system only. Itisall too easy to try to extrapolate research findings to
other systems. However, field conditions vary so greatly that this type of board
generalization usually does not work.

Presentation of Results

Finally, it istime to write up the results of all this hard work. If all the preparation and
data compilation were done correctly, the report writing should be relatively painless.
Most reports follow a simple structure:

1) Introduction — Discuss problem identification, focus of evaluation and
hypothesis.

2) Methods — Discuss the type of study, population characteristics, sample size,
data points collected and collection and statistical methods.

3) Results— Include demographic data from the sample and findings from the
statistical analysis, but be sure not to infer conclusions; only report results.

4) Discussion — Restate the hypothesis of the research, briefly review any
pertinent historical data, review results and develop a discussion on the impact
of these results on the EM S agency or system involved in the study. Itis
important to also include a discussion of the study’s limitations (e.g., the
retrospective format, or problems with patient identification or compliance
with protocol).



Other Pointsto Consider

Once astudy is complete, it isagood ideato keep an active file containing anecdotes
from participants or subjects as well as any obvious biases that may have developed
despite a careful project protocol. These will be useful for the final report and in the
development of the next research project.

Researchers are also reminded to provide feedback about the study to the research team
members. There is nothing worse than working on a project only to never hear about its
outcome. The team members comprise an important part of the project and should be
informed of the final results.

Conclusion

Research is necessary for EM S to grow and evolve, and involvement in the processis
important for al EMS personnel. Developing projects within an agency to evaluate
system performance is just asimportant to EMS as is evaluating prehospital use of
thrombolytic therapy. Growing to acomfort level with this process takes time, but if
people stay with it, work with it and — most of all — enjoy it, the results will be worth it.
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