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Teamwork is an important component of patient safety. In fact, communication errors are the
most common cause of sentinel events and wrong-site operations in the US. Although efforts to
improve patient safety through improving teamwork are growing, there is no validated tool to
scientifically measure teamwork in the surgical setting.
STUDY DESIGN: Operating room personnel in 60 hospitals were surveyed using the Safety Attitudes Questionnaire. Surgeons, anesthesiologists, certified registered nurse anesthetists, and operating room nurses
rated their own peers and each other using a 5-point Likert scale (1 ⫽ very low, 5 ⫽ very high).
RESULTS:
Overall response rate was 77.1% (2,135 of 2,769). Ratings of teamwork differed substantially
by operating room caregiver type, with the greatest differences in ratings shown by physicians:
surgeons (F[4, 2058] ⫽ 41.73, p ⬍ 0.001), and anesthesiologists (F[4, 1990] ⫽ 53.15, p ⬍ 0.001).
The percent of operating room caregivers rating the quality of collaboration and communication as
“high” or “very high” was different by caregiver role and whether they were rating a peer or another
type of caregiver: surgeons rated other surgeons “high” or “very high” 85% of the time, and nurses
rated their collaboration with surgeons “high” or “very high” only 48% of the time.
CONCLUSIONS: Considerable discrepancies in perceptions of teamwork exist in the operating room, with
physicians rating the teamwork of others as good, but at the same time, nurses perceive teamwork as mediocre. Given the importance of communication and collaboration in patient safety,
health care organizations should measure teamwork using a scientifically valid method. The
Safety Attitudes Questionnaire can be used to measure teamwork, identify disconnects between
or within disciplines, and evaluate interventions aimed at improving patient safety. (J Am Coll
Surg 2006;202:746–752. © 2006 by the American College of Surgeons)
BACKGROUND:

Errors in the operating room (OR) can have catastrophic
consequences for patients, families, caregivers and entire
institutions. Retained sponges, wrong-site operations,

mismatched organ transplants or blood transfusions can
be the result of interpersonal dynamics, where communication and collaboration breakdowns occur among
OR team members.1-3 The Joint Commission on Accreditation of Healthcare Organizations recently identified breakdowns in communication as the leading root
cause of wrong-site operations, and other sentinel
events.4 Teamwork is an integral component of a culture
of good communication in the OR5 and, accordingly, is
an important surrogate of patient safety. To this end, the
1999 Institute of Medicine report on medical error concluded that hospitals need to “promote effective team
functioning” as one of five principles for creating safe
hospital systems.6 The Joint Commission on Accreditation of Healthcare Organizations proposed that hospitals measure culture beginning in 2007. A reliable and
widely used measurement tool for the OR setting does
not currently exist.
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Abbreviations and Acronyms

CRNA ⫽ certified registered nurse anesthetists
OR
⫽ operating room
SAQ ⫽ Safety Attitudes Questionnaire

Attitudes about teamwork are associated with error
reduction behaviors in aviation,7 with patient outcomes
in intensive care units,8-10 and with nurse turnover in the
OR.11 Good teamwork is associated with better job satisfaction,12 and less sick time taken from work.13 Discrepant attitudes about teamwork have been suggested
as a considerable source of nurses’ dissatisfaction with
their profession14 that has led to the critical nursing
shortage.15 They might be a root cause of errors in operations, and surgeons are increasingly pressured to prevent negative outcomes.5 In the name of patient safety,
there has been a plethora of new programs and
training—with varying degrees of success. These initiatives represent a stride in the right direction, but they are
void of reliable metrics to measure their effect on teamwork. We developed and validated a survey to measure
teamwork in the surgical setting. In this study, we used
this tool to compare ratings of teamwork within and
between OR caregivers.
METHODS
Our survey, the Safety Attitudes Questionnaire (SAQ)16
is a refinement of the Intensive Care Unit Management
Attitudes Questionnaire.17,18 The latter was adapted
from the Flight Management Attitudes Questionnaire19
and its predecessor, the Cockpit Management Attitudes
Questionnaire.20 These surveys are reliable, sensitive to
change,21 and the elicited attitudes shown to predict performance.7,22,23 There is a 25% overlap in item content
between the SAQ and Flight Management Attitudes
Questionnaire. We improved content validity and created an OR version of the SAQ after reviewing the literature on teamwork in the OR, conducting focus groups,
and asking OR caregivers to review the survey for content relevance. Previous research suggested differences in
perceptions of OR teamwork by OR caregiver type,17
and, to this end, we focused on the ratings of teamwork
that OR caregivers give to one another. We used the
communication and collaboration section of the SAQ,
where the respondent is asked to “describe the quality of
communication and collaboration you have experienced
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with: eg, surgeons, anesthesiologists, surgical technicians, certified registered nurse anesthetists (CRNA),
and OR nurses” (1 ⫽ very low, 2 ⫽ low, 3 ⫽ adequate,
4 ⫽ high, 5 ⫽ very high).
The SAQ (Operating Room Version) was administered to all OR caregivers in a Catholic health system
comprised of 60 hospitals in 16 states in July and August
of 2004. No one was excluded and OR caregivers included surgeons, anesthesiologists, surgical technicians,
CRNAs, and OR nurses. Random sampling was not
used because small sample sizes in caregiver positions
within a hospital, instead, highly representative response
rates were sought from each institution. Surveys were
administered during preexisting departmental and staff
meetings, with a pencil and return sealable envelope to
maintain confidentiality. Individuals not captured in preexisting meetings were hand-delivered a survey, pencil, and
return envelope. All surveys were anonymous to the
caregiver’s name but not to caregiver type or hospital.
Statistical analysis

Using ANOVA, we tested for differences in ratings of
communication and collaboration (previously called
teamwork ratings) that surgeons, anesthesiologists, surgical technicians, CRNAs, and OR nurses gave to each
other. In addition to the means used in ANOVA, we also
present the percent rating teamwork highly (high or very
high) for each caregiver type. All statistical analyses were
performed using SPSS version 12.0.
RESULTS
Of 2,769 questionnaires handed out in 60 hospitals
(222 surgeons, 1,058 OR nurses, 564 surgical technicians, 170 anesthesiologists, and 121 CRNAs), a total of
2,135 surveys were returned, for an overall response rate
of 77.1% (range across hospitals of 57% to 100%). OR
nurses (79%) had the highest response rate and CRNAs
had the lowest (67%) (Table 1). Average respondent was
43 years old with 10 years of experience at the current
hospital. Surgeons (8.6% women) and anesthesiologists
(12.7% women) were predominantly men.
Teamwork ratings

Teamwork ratings for each OR caregiver differed considerably by caregiver type, with the largest differences in
perceptions of teamwork between physicians and nonphysicians. Table 2 shows the mean ratings of teamwork
and ANOVA results. Physicians had the lowest overall
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Table 1. Characteristics of Respondents Surveyed and Response Rates by Operating Room Caregiver Position

Position

%

Response rate
Returned/
administered

Surgeon
Anesthesiologist
CRNA
OR nurse
Total

73
77
67
79
77

222/305
170/220
121/181
1,058/1,335
2,135/2,769

Women
Age (y)*

n

%

Experience in
position (y)*

48.3 ⫾ 9.92
45.8 ⫾ 9.31
44.6 ⫾ 10.71
43.3 ⫾ 10.85
42.6 ⫾ 11.3

8.6
12.7
50.0
89.0
68.5

19
21
63
942
1,462

17.4 ⫾ 9.41
15.8 ⫾ 8.18
14.7 ⫾ 12.32
13.9 ⫾ 10.04
13.7 ⫾ 10.47

Working at
current
hospital (y)*

12.3 ⫾ 9.20
10.6 ⫾ 8.60
9.5 ⫾ 9.35
10.7 ⫾ 8.69
10.0 ⫾ 9.08

*Values are mean ⫾ SD.
CRNA, certified registered nurse anesthetist; OR, operating room.

ratings of teamwork (3.68 of 5.00) and OR nurses
(scrub and circulating) were given the highest ratings of
teamwork (4.20 of 5.00). This, despite the fact that surgeons and anesthesiologists rated teamwork within their
own discipline the highest, their group received the lowest ratings overall. In addition, OR nurses, who were
given the highest overall ratings of teamwork, rated
teamwork with surgeons as only 3.52 of 5.00, relative to
the higher ratings surgeons gave OR nurses (4.42 of
5.00).
Each OR caregiver rated teamwork with their own
colleagues highly within their peer group at their hospital. Surgeons rated teamwork among surgeons highly,
with 85.2% describing the teamwork with surgeons as
“high” or “very high” (Fig. 1). Similarly, anesthesiologists
rated teamwork among anesthesiologists very highly and
CRNAs rated CRNAs very well (scores were 95.8 and
92.7, respectively). In fact, surgeons perceived that
everyone in the OR is doing a good job in terms of
teamwork (Fig. 2). Figures 3A, 3B, and 3C display the
contrast between surgeons and nurses, surgeons and anesthesiologists, and anesthesiologists and nurses, respectively, and Figures 4A and 4B demonstrate interposition
differences in teamwork among all members of the OR.
Such differences underscore the disconnect in teamwork
and the methodological barrier in aggregating measures
of teamwork in surgery.

DISCUSSION
Substantial discrepancies in perceptions of teamwork exist in the OR, with physicians rating the teamwork of
others as good, and at the same time, nurses perceive
teamwork as poor. These findings mirror similar results
of discrepant attitudes about collaboration between
physicians and nurses in intensive care units.18
Based on our findings, surgeons and anesthesiologists
appear more satisfied with physician⫺nurse collaboration than nurses. Nurses did not reciprocate the high
ratings of teamwork given by physicians. This might
have been a result of fundamental and long-standing
differences between nurses and physicians, including
status, authority, gender, training, and patient-care responsibilities. It might also be a result of different ideas
of what constitutes effective teamwork. Discussions
with respondents during survey feedback presentations
highlighted that nurses often describe good collaboration as having their input respected, and physicians often describe good collaboration as having nurses who
anticipate their needs and follow instructions. Historically, there are differences between the expectations that
physicians and nurses bring to a communication encounter. Nurses are trained to communicate more holistically, using the “story” of the patient, and physicians
are trained to communicate succinctly using the “head-

Table 2. ANOVA Results for Teamwork Ratings by and of Each Operating Room Provider Type
Ratings of

Surgeons
Anesthesiologists
CRNAs
OR nurses
Surgical technicians

df

F

p Value

Surgeons

4, 2058
4, 1990
4, 1571
4, 2061
4, 2044

41.73
53.15
37.36
12.93
6.17

ⱕ 0.001
ⱕ 0.001
ⱕ 0.001
ⱕ 0.001
ⱕ 0.001

4.38
4.39
4.37
4.42
4.36

Mean ratings* of teamwork by
Anesthesiologists
CRNAs

*1 ⫽ very low; 5 ⫽ very high.
†
Scrub and circulating.
CRNAs, certified registered nurse anesthetists; df, degrees of freedom; OR, operating room.

4.03
4.80
4.58
4.31
4.17

3.72
4.25
4.67
4.10
3.95

OR nurses†

Overall

3.52
3.85
3.94
4.25
4.07

3.68
3.96
4.04
4.20
4.10
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Figure 2. The surgeon’s view of operating room (OR) teamwork by
OR caregiver role. Anesthes., anesthesiologist; CRNA, certified registered nurse anesthetists.

20

0

Surgeons rate
Surgeons

Anesthes. rate
Anesthes.

CRNAs rate
CRNAs

OR Nurses rate
OR Nurses

Figure 1. Teamwork as viewed within peer groups by operating room
caregiver role. Anesthes., anesthesiologist; CRNA, certified registered
nurse anesthetists; OR, operating room.

lines.”24 Differences in communication expectations and
techniques might have roots in medical and nursing educational cultures.
Approachability

Good teamwork-related behaviors can lead to better patient outcomes.25 One of the best-studied laboratories of
this science has been the aviation industry. Research in
commercial aviation has demonstrated important ties
between teamwork and performance.26 The link between teamwork and safety was most obvious after plane
crash investigations exposed cockpit crew members’ reluctance to question a captain’s performance as a root
cause of aviation accidents. Surveys to assess culture in
the cockpit and predict performance were subsequently
developed.27 We applied the aviation model to a cultural
assessment of teamwork in medicine and found similar
intimidation or lack of approachability barriers.17
Nurse hesitancy to express concerns

The willingness of personnel to speak up about a
patient-safety concern is an important part of safety in
the operating room. The traditional hierarchy of surgery
has often discouraged speaking up to a surgeon, and
nurses can be hesitant to confront a surgeon on issues of
patient care because they might have less training or
experience in dealing with a patient’s medical condition.

In addition, there might be social barriers involving race,
gender, and socioeconomic status. A nurse’s perception
of the surgeon as unapproachable might have detrimental consequences for OR safety, as early signs or predisposing conditions of adverse events might be suspected
by nurses but are not voiced because of a disinclination
to speak up to the physician. Such conflicts for nurses
not only have implications for patient care, but also contribute to job dissatisfaction and nursing turnover.12,28
The goal of creating a culture of safety is aimed at encouraging any member of the OR team to surface and
mitigate issues that can lead to patient harm. A secondary goal is to promote a positive working environment in
which good teamwork enhances job satisfaction.
A mandate to measure culture

The Joint Commission on Accreditation of Healthcare
Organizations proposed that hospitals measure culture
beginning in 2007, citing the recent identification of
culture as an important factor of a hospital system. This
proposal has spurred some hospitals to begin looking for
a scientific means to measure culture. The SAQ is a
psychometrically valid and reliable instrument to accomplish this goal in the surgical setting. Here, we demonstrated that OR teamwork is in the eye of the beholder, and can be measured using OR caregiver ratings
of each other from the communication and collaboration section of the SAQ. With the rush to implement
safety programs in the health care setting, we maintain
that it is important to distinguish meaningful programs
from impractical and ineffective initiatives that do not
apply to surgeons or the OR. To this end, the SAQ can
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serve as a way to evaluate new safety programs aimed at
improving teamwork.
Improving teamwork

Although we can measure teamwork, these results will
only be informative if teamwork scores are responsive to
interventions. Indeed, we have found this to be true in
both the ICU and OR.23 We advocate strategies such as
OR briefings and debriefings (or cross-checks), which
are aimed at minimizing discrepancies in teamwork perceptions. At the Johns Hopkins Hospital, we have begun
using OR briefings and debriefings as a means of improving teamwork and communication in the OR, with
the goal of improved performance and safety. We encourage performing a brief discussion at the time of
surgical “time-out” to review names and roles of the

Figure 3. (A) Differences in teamwork perceptions between surgeons and operating room (OR) nurses. (B) Differences in teamwork
perceptions between surgeons and anesthesiologists. (C) Differences in teamwork perceptions between anesthesiologists and OR
nurses.

team members, the operative plan and potential issues
for the case, and a debriefing to learn lessons from the
case for future patients. At our institution, it has been
our experience that briefings and debriefings improved
the culture of teamwork within and between departments. Although results need to be sustained to be
meaningful, early feedback from OR personnel on the
use of briefings and debriefings has been very positive.
Limitations

We recognize several limitations to our study. First, staff
perceptions of communication can vary over time and
can be influenced by acute events within the OR. Given
the large number of hospitals we sampled, such differences likely had minimal influence on the results. Second, although originally designed to be a baseline assess-
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Figure 4. (A) Percentage (rounded) of operating room (OR) caregivers reporting a “high” or “very high” level of collaboration with
other members of the OR team. (B) The best teamwork scores
were recorded by anesthesiologists when they rated their teamwork with other anesthesiologists (“high” or “very high” 96% of the
time). The lowest teamwork ratings were recorded by nurses when
they rated their teamwork with surgeons (“high” or “very high” 48%
of the time). CRNA, certified registered nurse anesthetists.

ment, many of the hospitals had already implemented
specific interventions aimed at improving patient safety.
Consequently, even though the results identify substantial opportunities for improvement, the results might be
higher than expected for a true baseline assessment.
Third, selection bias among respondents might have influenced our results. Nevertheless, our average response
rate was 71%, suggesting that this bias is likely small.
In conclusion, we submit that teamwork is an integral component of patient safety in the OR and put
forth our findings as a starting point for additional
study of the best means to improve culture within our
profession. Responses to the SAQ can be used to assess teamwork and identify disconnects between or
within disciplines, and can provide benchmarks for
departments of surgery or hospitals seeking to measure their teamwork climate.
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