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Hypothesis: Preoperative briefings have the potential
to reduce operating room (OR) delays through im-
proved teamwork and communication.

Design: Pre-post study.

Setting: Tertiary academic center.

Participants: Surgeons, anesthesiologists, nurses, and
other OR personnel.

Intervention: An OR briefings program was imple-
mented after training all OR staff in how to conduct pre-
operative briefings through in-service training sessions.
During the preoperative briefings, the attending sur-
geon led OR personnel in a 2-minute discussion using a
standardized format designed to familiarize caregivers with
each other and the operative plan before each surgical
procedure.

Main Outcome Measures: The OR Briefings Assess-
ment Tool was distributed to OR personnel at the end of
each operation. Survey items questioned OR personnel

about unexpected delays during each procedure and the
relationship between communication breakdowns and
delays. Responses were compared before and after the ini-
tiation of the preoperative briefings program.

Results: The use of preoperative briefings was associ-
ated with a 31% reduction in unexpected delays; 36% of
OR personnel reported delays in the preintervention pe-
riod, and 25% reported delays in the postintervention pe-
riod (P�.04). Among surgeons alone, an 82% reduction
in unexpected delays was observed (P�.001). A 19% re-
duction in communication breakdowns leading to de-
lays was also associated with the use of briefings (P�.006).

Conclusions: Preoperative briefings reduced unex-
pected delays in the OR by 31% and decreased the fre-
quency of communication breakdowns that lead to de-
lays. Preoperative briefings have the potential to increase
OR efficiency and thereby improve quality of care and
reduce cost.
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O PERATING ROOM (OR)
time is expensive, cost-
ing an estimated $15 per
minute,1 and is a big con-
tributor to the total cost

of surgical services, which constitute ap-
proximately 40% of hospital revenue.2 Ef-
ficiency in the OR is increasingly used as
a marker of the quality of surgical care. As
a result, efforts to improve efficiency and
quality in the hospital setting are often fo-
cused on reducing preventable delays in
the OR.2 To this end, the Institute of Medi-
cine, in its seminal report Crossing the
Quality Chasm,3 identified efficiency and
timeliness as 2 of 6 areas for improve-
ment for US hospitals.

Nearly all studies on improving OR ef-
ficiency and decreasing delays focus on cli-
nicians’ technical tasks rather than team

tasks. Some of these studies focus on the
role of the anesthesiologist and propose
overlapping patient inductions, using
separate induction rooms, or changing in-
duction techniques.4-6 Other studies rec-
ommend a total process management ap-
proach.7,8 Although a number of these
studies suggest the importance of team-
work and communication in reducing de-
lays, none of them evaluate interventions
aimed at increasing intraoperative com-
munication and collaboration.

We developed an OR briefing tool9 to
enhance communication among mem-
bers of the OR team. During a briefing,
the team has a discussion just prior to
skin incision to familiarize the team with
the plan for the operation and review a
checklist of important items (eg, throm-
boembolic prophylaxis, potential haz-
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ards, instrumentation). The purpose of the briefings is
to formulate and share the operative plan, to promote
teamwork, to mitigate hazards to patients, to reduce
preventable harm, and to ensure all required equipment
is available. However, the impact of OR briefings on de-
lays is unknown. The specific aim of this study was to
evaluate OR delays before and after the introduction of
the OR briefing tool.

METHODS

STUDY DESIGN AND POPULATION

We used a pre-post design to evaluate the impact of briefings
on operative delays. The preintervention period was 2 months,
the intervention period was 3 months, and the postinterven-
tion period was 2 months. To evaluate delays, we used a case-
based version of the Safety Attitudes Questionnaire (SAQ, OR
version10) called the OR Briefing Assessment Tool (ORBAT),
from May through November 2005. The study setting was the
general ORs of an academic medical center (the Johns Hop-
kins Bayview Medical Center) where a defined set of 14 sur-
geons operate (7 general surgeons, 2 plastic surgeons, 3 neu-
rosurgeons, and 2 urologic surgeons).

Of these 14 surgeons, 11 agreed to implement briefings and
formed the study population (6 general surgeons, 2 plastic sur-
geons, 2 neurosurgeons, and 1 urologic surgeon). The ORBAT
was administered to OR staff, including physicians and nurses,
at the end of each operation performed by a participating sur-
geon. Sampling was not used owing to the small sample sizes
for diverse health care provider roles in the OR, which would
threaten the generalizability of the data. Instead, a high re-
sponse rate was sought to capture the representative assess-
ments of each caregiver type in the OR.

OR DELAYS

To evaluate delays we surveyed OR staff using the ORBAT
tool at the end of each procedure. Delays were measured with
2 ORBAT questions: (1) “There was an unexpected delay re-
lated to the case” and (2) “Communication breakdowns that
lead to delays in starting surgical procedures are common.”
We included all caregiver assessments of delays, rather than
just 1 response per operation. The study was not designed to
match respondents in the preintervention and postinterven-
tion periods.

OR BRIEFING ASSESSMENT TOOL

Survey questions were developed by generating a case-based
version of the SAQ teamwork- and patient-safety–related items,
which we have found to be associated with outcomes and er-
ror rates.11,12 The 17-question survey included questions relat-
ing the quality of teamwork and communication among health
care providers in the OR and reports of delays during a proce-
dure and in the institution overall. Response options for each
item ranged from 1 (disagree strongly) to 5 (agree strongly).

THE BRIEFING PROGRAM

The OR briefing checklist, OR Briefing 5, is a tool to enhance
communication among OR team members and improve pa-
tient safety (Figure 1). Our 2-minute OR briefing familiar-
izes health care providers with each other and with the opera-
tive plan through 3 critical components: each member of the
OR team states his or her name and role; the surgeon leads the

“timeout” as required by the Joint Commission on the Accredi-
tation of Healthcare Organizations to identify critical compo-
nents of the operation, including the surgical site; and the care
teams discuss and mitigate potential safety hazards.9,13,14

At the beginning of the intervention period, all OR staff were
trained in how to conduct briefings through in-service train-
ing sessions using a standardized format that has been de-
scribed previously.9 Training sessions were performed at a sur-
gical faculty meeting, a departmentwide staff meeting, and a
nursing administration meeting for all OR nurses and techni-
cians. A surgeon champion (M.A.M.) also met individually with
each surgeon in the program. An independent study coordi-
nator observed each surgical procedure to evaluate compli-
ance with briefings in the OR during the study period.

STATISTICAL ANALYSIS

The unit of analysis was the clinician. We report the percent-
age agreement (agree slightly � agree strongly) for items in the
preintervention and postintervention periods. Using a t test, we
analyzed pre-post differences in responses and percentage agree-
ment for the 2 OR delay items on the ORBAT survey instru-
ment. A response of “neutral” was interpreted as the survey re-
spondent not having enough information to make a definitive
assessment and was accordingly excluded from the analysis.
All statistical analyses were performed using SPSS statistical soft-
ware, version 13.0 (SPSS Inc, Chicago, Illinois).

RESULTS

The preintervention ORBAT response rate was 85.0% (306
of 360 participants), and the postintervention response
rate was 75.3% (116 of 154 participants). There were 422
total respondents, including surgical attending physi-
cians (20.4%), surgical residents (14.5%), anesthesia at-
tending physicians (9.5%), anesthesia residents (4.5%),
certified registered nurse anesthetists (8.1%), scrub nurses
(17.3%), circulating nurses (19.0%), medical students
(3.8%), nurse assistants (1.0%), and “other” (2.0%)
(Table 1). After excluding unmarked and neutral re-
sponses, there were 357 of the 422 responses (85%) to
the statement “there was an unexpected delay related to
the case” and 368 responses (87%) to “communication
breakdowns that lead to delays in starting surgical pro-
cedures are common” (Table 2).

Caregiver assessments of OR delays improved for both
items: “there was an unexpected delay related to the case”
(preintervention, 36% agreed; postintervention, 25%
agreed; P�.04) (Table 3) and “communication break-
downs that lead to delays in starting surgical proce-
dures are common” (preintervention, 80% agreed; post-
intervention, 65% agreed; P�.006) (Figure 2). Among
surgeons alone, the percentage reporting unexpected de-

 What are the names and roles of the team members?
 Is the correct patient/procedure confirmed?  (TIME-OUT)
 Have antibiotics been given?  (if appropriate)
 What are the critical steps of the procedure?
 What are the potential problems for the case?∗

∗Reviewed by nursing, anesthesia, and surgery.

Figure 1. Operating Room Briefing 5.
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lays decreased from 38% to 7% from preintervention to
postintervention (P�.001).

COMMENT

In our study, the use of OR briefings was associated with
a 31% reduction in OR delays. Delays in the OR are a ma-
jor component of the quality, efficiency, and work en-
vironment of surgical care. Decreased OR delays allow
for increased surgical capacity, resulting in shorter wait-
ing times for patients with acute illness (“add-on” cases),
lower nurse turnover rates, and increased job satisfac-
tion. These factors are often associated with safety be-
cause improved efficiency and capacity mean that more
operations are performed during the daytime, when im-
portant backup personnel are readily available, and fewer
operations are performed at night, when skeleton teams
who may be unfamiliar with one another are more likely
to work together. Thus, OR briefings have the potential
to improve both quality and safety15 while decreasing costs
and creating a more favorable and predictable work en-
vironment.

We have previously reported the positive impact of
the OR briefings program on wrong-site surgery16 and
OR culture.13 Here, we link an improvement in OR de-
lays with a reduction in communication breakdowns lead-
ing to delays. This link suggests that improvements in
communication, teamwork, and planning are the driv-
ing forces behind how briefings reduce OR delays. Nu-
merous studies have noted the importance of teamwork
in the OR in terms of patient safety and patient out-
comes.17,18 In this study, we found that OR delays also
benefited from a team-oriented OR culture.

The use of standardized procedures is generally ac-
cepted as a strategy to improve technical work. This study
provides support for the idea that standardized proce-
dures for communication, through OR briefings, also im-
prove teamwork and OR delays. Efforts to standardize
communication, such as through OR briefings, may be
an effective strategy for improving patient safety.

Assessing the correlates and consequences of a delay
in the OR is time-consuming, expensive, and often sub-
jective. In one study7 conducted at a major academic hos-
pital, only 77% of 1881 anesthesia records were cor-
rectly completed. Given that delays are difficult to quantify

and case-specific, we concluded that the best judges of
delays during a case are the OR staff involved with the
case. Such firsthand assessment is logistically more fea-
sible and, we believe, captures the dynamic nature of the
OR in real time. Given the time and expense of measur-
ing OR delays, the ORBAT may serve as a valuable tool
to evaluate the effectiveness of interventions to improve
OR efficiency.

LIMITATIONS

We recognize some important limitations to this study.
First, we determined caregiver assessments of issues re-
lated to delays using the ORBAT, rather than measuring
the duration of delays. Assessments are inherently sub-
jective, and survey items are open to interpretation. We
chose this method because it addresses the unexpected
nature of the delays, allowing health care providers to
decide whether delays were expected for the given op-
eration (ie, a surgical exploration for a more invasive can-
cer than expected or a procedure in which a patient has
an anatomical variation). Furthermore, scores on the SAQ
have been associated with important clinical and opera-
tional outcomes in the OR.17 Second, we used a pre-post
design without a control group, rather than a random-
ized design. We recognize the methodological weak-
ness in our exclusion of a control group and our inabil-
ity to track OR personnel at the surgical case level. Because
nurses and anesthesiologists work with multiple sur-
geons, we believed a randomized design was not fea-
sible in this early stage of the research, and the control
group would likely be contaminated by OR personnel who
were trained in briefings. The sample we chose allowed
us to introduce the intervention to all the relevant per-
sonnel in 1 campaign. Nevertheless, an important les-
son learned for future research and implementation of
OR briefings is the need to focus on the surgeon as the
unit of analysis, such that each surgeon is assigned to a
control or experimental group and OR personnel are
grouped with their surgeon for pre-post analyses. Third,
not all the surgeons invited to implement the briefing pro-
gram agreed to participate, introducing the possibility of
selection bias. Finally, we studied a single academic medi-
cal center, and each institution has its own barriers to
changing the culture and procedures of the OR.

IMPLICATIONS

The use of OR briefings as a routine procedure to reduce
preventable surgical risks and delays has many implica-
tions for practice and training. These data suggest that hos-
pitals should consider implementing briefings as a strat-
egy to improve clinical and economic outcomes in surgical
patients. We have previously shown that there are signifi-
cant differences in perceptions of teamwork in the OR. In
a study of 2135 OR personnel in 60 hospitals, we found
that surgeons rated nurses as having good teamwork 87%
of the time, whereas nurses rated the teamwork of sur-
geons as positive 48% of the time.18 This discrepancy in per-
ceptions of teamwork in the OR implies that strategies are
needed to align expectations of teamwork among physi-
cians and nurses. It was this finding that served as the im-

Table 1. Respondent Characteristics

Respondent Type No. (%) of Respondentsa

Attending surgeon 86 (20.4)
Surgical resident 61 (14.5)
Attending anesthesiologist 40 (9.5)
Anesthesiology resident 19 (4.5)
Certified registered nurse anesthetist 34 (8.1)
Scrub nurse 73 (17.3)
Circulating nurse 80 (19.0)
Nurse assistant/physicians’ assistant 6 (1.4)
Medical student 16 (3.8)
Other/missing 7 (1.7)
Total 422 (100)

aBecause of rounding, percentages do not sum to 100.
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petus to study the impact of briefings on OR culture. Strat-
egies such as OR briefings may help toward reducing the
discrepancy in perceptions of teamwork and the roles vari-
ous health care providers serve in fostering teamwork. At

our institution, OR briefings are conducted before all op-
erative procedures and are taught to surgical and anesthe-
sia residents as part of a patient safety curriculum.

FUTURE DIRECTIONS

The OR briefing tool we developed and used in this study
is a framework for more specific checklists designed for in-
dividual specialties and operations. For example, in per-
forming an organ transplant operation, a confirmation of
the crossmatch result or organ blood type may be impor-
tant. We are still exploring the relative benefits and risks
of standardizing the briefing tool across all ORs or allow-
ing local modification. Our hope is that the discussion and
not the script of the OR briefing we used will be imple-
mented to improve teamwork, identify and mitigate pre-
ventable harm, and increase efficiency. Ultimately, a cus-
tomized checklist that is continually revisited and revised
to meet the changing needs of ORs and surgical tech-
niques will result in improved quality and safety.

CONCLUSIONS

The use of OR briefings was associated with a reduction
in delays and communication failures that led to delays.
Hospitals should consider implementing OR briefings as
a strategy to improve OR efficiency and clinical and eco-
nomic outcomes in surgical patients.
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Table 2. ORBAT Delay Items

ORBAT Item

Mean Scorea (95% CI)

Difference P ValuebPreintervention Postintervention

There was an unexpected delay related to the case 2.4 (2.3-2.6) 2.1 (1.8-2.4) −0.3 �.04
Communication breakdowns that lead to delays

in starting surgical procedures are common
3.9 (3.7-4.0) 3.4 (3.1-3.7) −0.5 �.002

Abbreviations: CI, confidence interval; ORBAT, Operating Room Briefing Assessment Tool.
aMean score on a scale of 1 to 5, with 5 indicating “agree strongly.” Responses of 3 or “neutral” were excluded from the analysis.
bThe t test was applied assuming equal variances.

Table 3. Unexpected Delays Reported Preintervention and Postintervention

Respondents

% Reporting Unexpected Delaysa (95% CI)

RR Reduction, % P ValuebPreintervention Postintervention

All 36 (30-42) 25 (17-33) 31 �.04
Surgeons (attending and residents) 38 (28-48) 7 (0-15) 82 �.001

Abbreviations: CI, confidence interval; RR, relative risk.
aPercentage agreement with the Operating Room Briefing Assessment Tool item “There was an unexpected delay related to the case” on a scale of 1 to 5,

with 4 or 5 indicating agreement. Responses of 3 or “neutral” were excluded from the analysis.
bThe t test was applied assuming equal variances.
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Figure 2. Percentage agreement for 2 delay-related items on the Operating
Room Briefing Assessment Tool preintervention and postintervention:
A, “There was an unexpected delay related to the case” and
B, “Communication breakdowns that lead to delays in starting surgical
procedures are common.” Asterisks indicate significance of difference in
percentage agreement at P�.05.
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