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supplies, drugs, and all essential items before the
patient’s arrival, with special consideration given to
items that are not routinely used, may prove vital in a
critical situation.3,4

Purpose
The motivation for undertaking this project came
from the recognized need for a concise and easily
obtainable resource that provided information regard-
ing anesthetic care for trauma patients at our institu-
tion. Such a resource was determined to be useful
because the facility is a busy Level I trauma center,
receiving a large number of trauma referrals and trans-
fers from surrounding rural communities. Many
patients require surgical intervention and anesthetic
care during off-shifts, when support resources are less
readily available. In addition, many anesthesia
providers work call shifts, sometimes providing anes-
thesia in areas other than their usual work sites, such
as the interventional radiology or magnetic resonance
imaging suites. Because this is a teaching institution,
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T
rauma patients requiring anesthesia present
many unique challenges. Stene and Grande1

noted that “the injured patient often pres-
ents an unstable, rapidly changing, unpre-
dictable situation.” The need for treatment

prioritization may result in patients being admitted to
the operating room with undiagnosed complex pat-
terns of injury. A survey by Trunkey and Blaisdell2

showed that early mortality (death within 3 hours of
the traumatic event) represented 35% of all deaths,
usually from preventable causes such as severe bleed-
ing or hypoxia due to airway obstruction or tension
pneumothorax.

Due to the critical nature of the trauma patient’s
condition, anesthesia providers must be able to antic-
ipate potential complications that may occur through-
out surgery. Anticipation and adequate preparation by
anesthesia providers promotes quality care and
decreases the likelihood of postoperative morbidity
and mortality.1 Readiness of anesthetic equipment,
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many healthcare providers participate in the care of
trauma patients and may not be attuned to the variety
of their special needs. To assist providers in providing
trauma-focused care, an appropriate educational tool
was needed. In recent years, media such as television
and computers have become increasingly popular as
effective teaching tools. This technology has made
education accessible, practical, and focused on the
needs of the individual.5 Given these factors, a web-
based resource seemed a logical choice because it pro-
vided a readily accessible, user-friendly, cost-effective
medium to promote improved patient care. Therefore,
the purpose of this project was to outline the process
used to develop a web-based resource specifically
focusing on anesthetic care of trauma patients in a
large, academic institution. However, it is our intent
that this process could be replicated to develop a vari-
ety of projects at institutions of varying size.

When undertaking a project such as this, it is
essential to use a model to direct the process. The
model used in this project is shown in Figure 1. The
model comprises 6 key steps: assessment of learner
needs, selection of appropriate educational medium,
development of content, creation of layout, evaluation
of the website, and revision and update.6 Progression
flows in a step-by-step process from left to right with
continual reassessment of learner needs and continual
revision and updating of the project.

Assessment of learner needs
The first step required assessing the needs of the
learner. In doing so, issues addressed included identi-
fying the learner, assessing his or her current knowl-
edge level, and identifying the type of resources
desired by the learner. When assessing specific learner
needs for this project, one factor considered was that
this tool was developed for a teaching institution with
a high number of adult learners. Adults have special
learning characteristics that warrant particular atten-
tion when planning an educational resource. Educa-
tors are aware that adults generally prefer self-direc-
tion, ability to control the pace and length of time,
and straightforward “how-to” information. In addi-
tion, adults are highly motivated to educate them-
selves when they perceive a need and have the desire
to learn.6 Adult learners also have real-life experience
that they bring to every new learning situation. Even
though caring for complex trauma patients may not
be routine for all providers, their knowledge of basic
anesthesia care is well established. When developing
this particular resource, a basic knowledge of the pro-
vision of fundamental anesthesia was assumed on the
part of the learner.

Another factor that warranted consideration was
the fact that our institution’s clinical practice is largely
specialty-based. A provider may specialize in areas
such as cardiovascular, pediatric, or obstetrical anes-
thesia, and it may be months before the provider per-
forms a case outside that specialty. Although origi-
nally implemented to optimize patient care,
specialization may present a challenge when those
providers work call and off-shift hours because the
expectation remains that quality care is given to any
patient brought to the operating room.

Because this is a major referral center for a broad
geographic area, a large number of patients arriving
during the on-call shifts are victims of trauma. As
mentioned previously, trauma patients may be in
unstable condition with rapidly changing conditions
due to undiagnosed complex patterns of injury. Con-
sequently, for a resource to be useful, it needs to be
readily accessible and comprehensive to assist
providers in the provision of quality care at critical
moments.

Selection of an appropriate educational
medium
Selecting an appropriate educational medium consti-
tutes step two. At this stage of the development
process, it is beneficial to select a medium that will
best satisfy the needs of learners while maximizing the
use of preexisting resources. Our institution has a
well-developed Intranet system that provides informa-
tion regarding each department. Due to the wealth of
information contained on the Intranet system, such as
policies, procedures, patient care guidelines, and
phone numbers, staff members are familiar with the
content and navigation of the system. The dawn of
electronic charting has contributed to staff familiarity
with the use of computers, and, thus, this system
seemed a logical choice for placement of such a

Figure 1. Model for project development
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resource. In addition, the presence of computers in
every operating room made a web-based resource an
attractive option due to convenience and accessibility.

Content development
The third step in creating the resource was content
development. It was important at this point to stay
true to the initial objective of the project—to provide
a guide and educational tool for providers who have
an established knowledge base—rather than to pro-
vide a textbook on trauma anesthesia. It was also
important to review the needs of learners as illus-
trated by the model for project development (see Fig-
ure 1). As demonstrated by Driscoll,7 adult learners
prefer problem-centered learning and expect the
learning to be meaningful. Keeping content straight-
forward and focused on pertinent trauma-related
information met the overall objective of the project
and the needs of adult learners.

In developing the content for the trauma website, a
comprehensive literature review on trauma anesthesia

was performed using recent journal articles and texts.
Other resources were also examined, such as the pre-
existing Intranet and various policy and procedure
manuals. In addition, a variety of expert anesthesia
providers were consulted, including those specializing
in difficult airways, obstetrics, neurology, and trauma
anesthesia. The information gathered from the various
sources provided the basis for the website content.

Creating the layout
As the model for project development (see Figure 1)
demonstrates, learner needs were again reviewed dur-
ing creation of the layout. Specific attention was given
to the needs of adult learners.

Adults prefer to manage their own learning. A web-
based resource allows nonlinear learning and allows
users to follow the path that meets their learning
needs.8 The resource should be organized and easily
navigated, leading to ease of use by the learner. Organ-
ization of the trauma website was achieved by dis-
playing a list of broad subject headings at the top of

Figure 2. Web screen shot of opening page
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each page in the website (Figure 2). The broad subject
headings included initial considerations; room
setup/equipment; common trauma drugs; unidenti-
fied patient; circulation and fluid resuscitation; addi-
tional information; hypothermia; facial, neck, and air-
way trauma; head trauma; thoracic trauma; abdominal
trauma; pregnant trauma patient; major orthopedic
trauma; minor orthopedic trauma; patient transfer;
and intraoperative death. The subject headings linked
to additional information on individual topics.

Providing links to other sections within the website
allows users to manage their own learning and keep
the learning problem-centered. This was an especially
important design concept congruent with the ways in
which adults learn. For example, learners think dif-
ferently when deciding how to obtain the answer to a
question. When a question arises regarding anesthetic
care of a patient with an unstable cervical spine, one
learner may look for information in the facial, neck,
and airway section, whereas another may think it log-
ical to look for information in the initial considera-

tions section. By providing a system of linkages, infor-
mation may be obtained through a variety of routes.

By linking information within the trauma website
with information already available on the institution-
wide Intranet system, learners can easily navigate
from one area to another, providing individualized
learning. For example, while reading about major
orthopedic trauma, learners may encounter informa-
tion regarding crush injury and rhabdomyolysis. By
providing a link on the word “rhabdomyolysis” one
learner may choose to jump to the additional infor-
mation section to learn more about this condition,
whereas another may choose to continue reading
about major orthopedic trauma (Figure 3 and Figure
4). To accommodate the various learning styles of
adults, information should be presented in various
forms, including pictures, embedded PowerPoint
(Microsoft, Redmond, Wash) presentations, and
tables (Figure 5 and Figure 6), and textual informa-
tion in outline and paragraph format (Figure 7).

Figure 3. Web screen shot of linkable item
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Figure 4. Web screen shot of web link

Figure 5. Picture format: fiberoptic setup (slide 6 of 7
of PowerPoint presentation)

Drug CBF CMRO2 ICP

Barbiturates � � �

Etomidate � � �

Propofol � � �

Ketamine �� �/� ��

Isoflurane* � � �

Nitrous oxide � � �

Figure 6. Table format: How trauma drugs affect CBF,
CMRO2 and ICP

CBF indicates cerebral blood flow; CMRO2, cerebral metabolic rate of oxygen;
and ICP, intracranial pressure.
*All volatile agents have similar effect; however, isoflurane causes the
greatest decrease in CMRO2. Increased ICP can be blunted by
hyperventilation.
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Figure 7. Textual information for facial, neck, and airway trauma
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Evaluating the website
Although evaluation typically signals the completion
of a project, evaluation should occur continuously
during each phase of development. A more formal
evaluation step takes place following the creation of
the layout (see Figure 1). The current trauma website
was evaluated in several ways, including poster pre-
sentations at the AANA Annual Meeting and at a
nationally attended anesthesia conference. As part of
the poster presentation, a computer was available for
hands-on exposure to the website, which allowed for
immediate user feedback. In addition, oral presenta-
tions were given at a state association meeting and at
an internal research symposium. At each oral presen-
tation, audience feedback was elicited, and suggestions
for changes or improvements to the website were
sought. Future plans for evaluation include a presenta-
tion to students preparing for their first clinical expe-
riences, an informal survey, and monitoring the num-
ber of visits to the website. The information gathered
from the various methods of evaluation will provide
the basis for changes and improvements to the website.

Revision and updating of the website
The final step in the development process is revision
and updating. However, this step should not be an
endpoint, but an ongoing process throughout the
development of the project (see Figure 1). One of the
benefits of a web-based resource is that it lends itself
to easy modification that can be performed in a cost-
effective, timely manner. In contrast with hard-copy
procedure manuals and textbooks that may be out-
dated by the time they go to print, information can be
removed or added to a web-based resource with the
click of a button.

To keep revision and updating ongoing and consis-
tent, it is essential that a team is designated to this
task at the outset of the project. The team’s commit-
ment to the upkeep of the website helps ensure the
accuracy and relevance of the information contained
on the site.

Discussion
Although the focus of this project was the develop-
ment of a web-based resource, the orientation of the
staff to the resource was equally important. Due to the
large number of anesthesia providers at the institu-
tion, simultaneous orientation of the website to the
entire anesthesia staff was not feasible. As a result of
this challenge, our first plan for orientation was to
introduce the website and increase staff awareness of
its existence and location. A departmental memo
announcing the existence of the resource was sent to

the staff. The memo included a brief description of the
website and the location of the website on the pre-
existing Intranet. Subsequent orientation occurred at
a poster presentation in which a computer was avail-
able that permitted hands-on exposure to the website.
This brief introduction was given in anticipation of
future appropriate teachable moments.

Teachable moments often occur when there is a
strong desire to learn and a need to acquire applicable
information. Learning increases when information is
relevant and will be put to immediate use, such as in
the imminent arrival of a trauma patient. The combi-
nation of readily available information along with
internal motivation provides a teachable moment that
can lead to heightened learning and a more confident
performer.9 By having received an introduction to the
resource, providers are aware of its existence, and
when the moment of need arises, more in-depth, per-
sonalized learning can occur.

Conclusion
The goal in undertaking this project was to provide a
readily accessible, user-friendly resource containing
current information that anesthesia providers can eas-
ily navigate, learn from, and refer to as they prepare
and care for the trauma patient. By using a systematic
approach guided by a model for project development,
such a resource may be developed successfully. Web-
based resources have rapidly become an integral part
of contemporary adult education. If designed cor-
rectly with the needs of the learner in mind and hav-
ing content relevant to the needs of the institution and
commitment to revision and updating, web-based
resources can be invaluable educational tools.
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