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Abstract
Despite the introduction of the Universal Protocol, patient safety in surgery remains a daily
challenge in the operating room. This present study describes one community health system's
efforts to improve operating room safety through human factors training and ultimately the
development of a surgical checklist. Using a combination of formal training, local studies
documenting operating room safety issues and peer to peer mentoring we were able to
substantially change the culture of our operating room. Our efforts have prepared us for
successfully implementing a standardized checklist to improve operating room safety throughout
our entire system. Based on these findings we recommend a multimodal approach to improving
operating room safety.

Background
Memorial Health System is a community health care
organization located in Colorado Springs, Colorado. It is
comprised of 650 beds located across 2 campuses. There
are 17 operating rooms located in the central campus and
8 operating rooms at the north campus. Approximately
18,000 surgeries are performed in the system in a single
year.

History
Our journey towards improved operating room safety
started in June 2005. At that time we applied for and
obtained a $50,000 grant sponsored by the Association of
Perioperative Registered Nurses (AORN) with funding
provided by Kimberly-Clark to introduce human factors
training in the operating room. AORN was responsible for
approving and administering the grant. Human factors
training is based on the Crew Resource Management
(CRM) programs championed by the airline industry. In
the 1970s the airline industry was plagued by multiple
high profile accidents that were a direct result of a toxic
culture in the cockpit. Many of the same attitudes that

were present during these dark days of the airline industry
are currently present in the operating rooms of today.
Before CRM the flight team was often afraid to challenge
the captain even in the face of critical errors. Today in
most operating rooms the staff also find it hard to question decisions made by the surgeon even though the decision may lead to patient harm. The working environment
in both of these industries are characterized by significant
on-time pressures, high workloads, dependence on properly working equipment, a rigid hierarchy, and a potential
for catastrophic results if errors occur. Effective communication is critical for safety in both industries. The goal of
these programs was to reduce the errors that occur from
well-intentioned, highly skilled professionals working in
a stressful environment.

Methods
The money from the grant was used to subsidize human
factors training for the OR staff and surgeons of our operating rooms. We used the company Safer Healthcare to
provide the training. Throughout November and December of 2005 training sessions were held. Each of these
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training sessions lasted 4 hours. Physicians and operating
room staff members were trained together to emphasize
the team concept. The training was mandatory for the
operating room staff, but voluntary for the surgeons. 200
perioperative staff and 60 physicians participated in the
training. At the core of the human factors training was a
preoperative briefing by the attending surgeon. This briefing is very similar to the checklists currently being proposed by the World Health Organization (WHO) [1]. The
preoperative briefing sets expectations as to how the conduct of the case will proceed. It informs the operating
room staff as to what equipment will be needed and if any
difficulties are expected. More importantly the preoperative briefing also opens the lines of communication and
helps to break down the hierarchy of the operating room.
Under conditions of great stress it is easy to lose situational awareness and become focused on only one aspect
of the case. Often there are other people in the room who
recognize that an error is being made, but are too afraid to
speak up. The preoperative briefing should encourage
anyone in the room to speak up if an error is being made.
A postoperative debriefing was also encouraged to help
critique the conduct of the case. We measured two outcomes.
The first outcome we looked at was if the preoperative
briefing resulted in any change in operating room culture.
We used a survey from the Agency for Health Care
Research and Quality (AHRQ) to measure the change. The
other outcome was whether or not operating room efficiency and miscommunication events were improved
with a preoperative briefing. Essentially we stationed an
observer in an operating room throughout the day. They
kept track of the number of times the circulating nurse
had to leave the room to get equipment that had not been
planned for. They also looked at miscommunication
events and how that impacted on the conduct of the case.
Specifically questions were asked how these events
affected the dynamics of the team, whether the events
adversely affected the conduct of the case, whether the
events impacted what equipment was available, and
whether or not the patient was adversely affected by the
events. We compared surgeons who did briefings with surgeons who did not do briefings.

Results
The initial human factors training was open to all of the
surgeons who practiced at our hospital. The surgeons who
participated in the initial training represented all of the
major surgical fields. There was some concentration in
general surgery, orthopedic surgery and vascular surgery
just from the number of these physicians who practice
these specialties at our hospital. Almost all of the surgeons
were independent practitioners and not hospital employees. There were 60 surgeons who underwent the training.
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At the beginning of the program there were 2 physicians
who routinely did preoperative briefings. The human factors training resulted in another 20 physicians who routinely conducted the briefings. Most of the surgeons
involved in the training saw the value in the briefing but
didn't change their operative routine. The most common
reason given by the surgeons as to why they didn't change
was the perception that a briefing would slow down the
progress of the case. Over the next 2 years the number of
physicians remained relatively stable. The program
remained completely voluntary on the part of the physicians. There were no other training classes provided.
Instead we focused on peer to peer efforts to spread the
message. The operating room staff was also encouraged to
ask for briefings from the attending surgeons. Initially the
major barrier to participation was that the physicians did
not believe that doing a preoperative briefing would
enhance their practice or patient care to any measurable
amount. We also ran into some resistance from surgeons
who felt that the whole human factors training was just
another way for the hospital to try and control them.
By the beginning of 2008 it became evident that we
needed to be more aggressive in our efforts to recruit doctors to do briefings. We invited Dr. Thoralf Sundt, a cardiothoracic surgeon at the Mayo Clinic to give a single
presentation on how preoperative briefings have affected
his practice. We also started a study in our operating room
looking at miscommunication events and operating room
efficiency. The results of this study are provided in figure
1. We found that there was a positive difference in the
rooms that had a preoperative briefing. The briefings
decreased the number of times the circulating nurse left
the operating room. There was a rough correlation with
the duration of the operation and the number of times the
nurse had to leave the room. Patient issues were defined
as any questions about the patient that should have been
known ahead of time. For example if the patient was a diabetic did the anesthesiologist know this ahead of time.
Team issues were defined as any miscommunication
between the members of the operating room staff that
resulted in a delay or adverse event. Equipment issues
were defined as any time the appropriate instrument or
device was not available at the time it was needed. A procedural event was any adverse event that affected the
patient's care. This event did not necessarily need to be
clinically significant. We did not specifically isolate how
much time each issue cost the patient in terms of efficiency as this was extremely variable. Efficiency was measured indirectly as it was assumed that an operating room
with fewer disruptions was more efficient. It is difficult to
compare operating room times across different specialties
and procedures. Since we had data on a local level we
could show surgeons how a change in their behavior can
positively affect the conduct of the operating room.
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Figure 1 room efficiencies study
Operating
Operating room efficiencies study. These are the results of our local operating room efficiency study. The x axis is the
issues studied. The y axis is the frequency of the issues expressed as a factor of 1. The light color represents the efficiency of
the operating rooms that performed a preoperative briefing and the dark color represents the operating room that did not
have a preoperative briefing.

In February of 2008 a retired pediatric surgeon was hired
to help coach surgeons on how to do a briefing. This surgeon would circulate among the rooms observing cases.
She interacted with surgeons on a one-to-one basis providing guidance and advice on the best way to do a briefing. Her presence also was a reminder to do a briefing. She
was present for approximately 3 months.
The combination of a single conference devoted to preoperative briefings, a local study demonstrating increased
OR efficiency, and hiring a physician coach resulted in an
increase in the number of surgeons doing briefings. Once
we could show surgeons how care is improved with the
briefings, it removed some of the skepticism over the
process. By the end of 2008 48 surgeons were doing preoperative briefings. Throughout this time we were also

conducting periodic cultural surveys. Over time the use of
briefings has made our operating rooms a less hostile
environment although we still have significant work to
do. Figure 2 documents the improvement in operating
room culture from before training and preoperative briefings to the present time. Specifically we found that as
more and more surgeons did briefings the operating room
staff felt that there was more teamwork and openness in
communications than previous. We also found that the
staff felt that there was less of a punitive reaction to errors.
Overall the staff thought that the operating room was less
hostile because of the briefings.
As of May 2009 54% of the over 6000 cases done at our
system have had a preoperative briefing. It is important to
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2 Health Care Research and Quality Survey results for operating room safety before and after human factors training
Agency for Health Care Research and Quality Survey results for operating room safety before and after
human factors training. These are the Agency for Health Care Research and Quality Survey results of operating room culture before and after human factors training. The x axis are the specific questions asked. The y axis is the frequency of a positive answer expressed as a percentage. The dark line with the triangular data points represents the results of the survey done
before human factors training. The dark line with the square data points represents our most recent results.

note that a preoperative briefing is still entirely voluntary
on the part of the physician.
At the beginning of 2009 the World Health Organization
endorsed the implementation of a surgical checklist to
help improve the safety of operating room.
The surgical checklist and the preoperative briefings are
essentially striving for the same goal. We have used the
surgical checklist as a way to further the use of the surgical
briefing. Our hospital system is currently in the process of
developing its own surgical checklist. We are incorporating many of the lessons that we learned from the preoperative briefing process into this new initiative.

Discussion
Our journey to improving the safety of our operating
rooms has been enlightening. The most important lesson
that we learned is that initiatives for cultural change

within the operating room have to be physician led. Without a core group of physician champions to lead the
change the process becomes much more difficult. This is
particularly true in a setting where a majority of the medical staff is independent. It was also important to avoid
the perception that a preoperative briefing was something
imposed by the hospital administration. In the current
environment of increasing regulation physicians are
becoming very sensitive to anything that is perceived as
restraining their practice of medicine. In spite of having
physician leadership we still were met with resistance to
this change. We had about a year where not much
progress was made. Peer to peer interaction was not
enough.
Formal training to include all members of the operating
room team was also essential. Doctors, nurses, and other
operating room staff overall trained as a combined group
to help foster a team approach. This also helped to break
Page 4 of 6
(page number not for citation purposes)

Patient Safety in Surgery 2009, 3:25

down some of the hierarchy present in the operating
room. The nurses and other operating room staff became
more comfortable in questioning the physician if they felt
that something was going wrong. This was further
strengthened in the operating rooms that had preoperative briefings. Because of funding limitations, only one
formal training session occurred. More training may have
increased participation.
Persistent and frequent reinforcement of the concepts that
we learn with the human factors training was also important. Our number of briefings increased once we had a
physician mentor in the operating room to help facilitate
the briefing process. The physician mentor was a constant
presence in the operating room to remind surgeons to do
the briefing as well as to help the surgeon figure out the
most efficient use of the briefing. This role should be held
by a surgeon. Another type of physician would not be as
effective as they do not have the same experience as a surgeon.
Besides formal training sessions, periodic guest speakers
also keep the concepts fresh in everybody's mind and reinforce the importance of doing the briefings. These also
allow physicians to see how outside facilities manage the
briefings. We only had one outside speaker come and talk
to us during the program. In the future having speakers
present on a quarterly basis would be extremely helpful.
Finally having our own data to show physicians the actual
benefits in safety and efficiency was crucial. These data
were able to show the 'real world' affects of preoperative
briefings. A common complaint that we hear from surgeons is that data obtained at other institutions are not
valid for our own because of regional variation. Having a
study done on the premises that shows a positive correlation with the preoperative briefing is very powerful in
refuting this concern. We are continuing to monitor our
operating room culture with the AHRQ survey. In the
future we also hope to conduct another operating room
efficiency study.
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allows the surgeon to make the process their own. While
overall acceptance is slower we believe that adherence to
the principles behind the briefing will be more robust if
every surgeon claims ownership.
We still have a considerable ways to go on our journey to
improve operating room safety. The work we have done
has laid a good foundation for developing a surgical
checklist. We will use the lessons learned from this project
to continue to grow our culture of safety. Fortunately others have also embarked on this journey and we can use
their examples to help guide us [2-14].

Conclusion
Operating room safety has a significant influence on
patient care. We found that we needed multiple
approaches to advance a culture of patient safety. Ultimately the best process occurs when physicians take ownership of the cultural change. We recommend that
whatever approach systems take to implementing a culture of safety in the operating room that physicians are
intimately involved in the process.
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