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The effectiveness of the Canadian
health service is largely depen-

dant upon the behaviour of medical
staff. Advances in medical science
have increased life expectancy through
the development of new treatments
and medical procedures for previously
incurable diseases. It would seem rea-
sonable to expect that these advances
would increase the status of the med-
ical profession, yet health care
providers still receive criticism for a

variety of reasons, including public
concern over medical error. For ex-
ample, the public inquiry into the case
of 12 children in Manitoba who died
during or after open-heart surgery
concluded that the children did not
receive the level of care their parents
rightly expected.1 The public inquiry
into the Manitoba deaths concluded
that we must accept that medical staff
do make errors and that specific
methods are required to help prevent

error from occurring. Further, given
that error does occur, strategies to
mitigate the consequences of errors
are also a necessity.2 In Canada, it is
estimated that the adverse event rate
is about 7.5 per 100 hospital admis-
sions. More specifically, the Canadian
Adverse Events Study suggests that
annually 185 000 hospital visits are as-
sociated with an adverse event or out-
come.3 An adverse event, according to
the Canadian Patient Safety Dictio-
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Successful cardiac surgery requires highly skilled individuals to interact effectively in a variety of complex
situations. Although cardiac surgery requires individuals to have the requisite medical knowledge and
skills, interpersonal competencies are vital to any successful cardiac surgery. Surgeons, anesthesiologists,
perfusionists, nurses and residents must communicate effectively in order to ensure a successful patient
outcome. Breakdowns in communication, decision-making or leadership could lead to adverse patient
outcomes. Realizing that human error is responsible for many adverse patient outcomes, we attempted
to understand the team processes involved in cardiac surgery. An adaptation of the Operating Room
Management Attitudes Questionnaire was used to gather a variety of responses related to group deci-
sion-making and communication. The results indicate inherent group differences based on factors such
as seniority and occupational group membership. The implications of the research findings and sugges-
tions for future research are discussed in detail.

Pour assurer le succès d’une chirurgie cardiaque, des personnes hautement qualifiées doivent interagir
efficacement dans diverses situations complexes. Même si la chirurgie cardiaque exige des intervenants
qu’ils et elles possèdent les connaissances et les compétences médicales nécessaires, leur compétence in-
terpersonnelle jouent un rôle vital dans la réussite de toute chirurgie cardiaque. Chirurgiens, anesthé-
sistes, perfusionnistes, infirmières et résidents doivent communiquer efficacement afin de garantir un ré-
sultat heureux pour le patient. Les ruptures des communications, de la prise de décision et du leadership
peuvent entraîner des résultats indésirables pour le patient. Sachant que l’erreur humaine est la cause de
nombreux résultats indésirables pour les patients, nous avons cherché à comprendre les mécanismes
d’équipe qui interviennent dans la chirurgie cardiaque. Nous avons utilisé une version adaptée du ques-
tionnaire sur les attitudes de gestion en salle d’opération pour réunir diverses réponses reliées à la prise
de décision et à la communication en groupe. Les résultats indiquent des différences inhérentes aux
groupes fondées sur des facteurs comme l’ancienneté et l’appartenance à un groupe professionnel. On
discute en détail des répercussions des résultats de la recherche et on suggère des recherches futures.
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nary, is considered “an incident that
occurs during the process of provid-
ing health care and results in patient
injury or death.”4 Of these 185 000
events, 70 000 are considered “poten-
tially preventable.”3 These results have
been used to estimate the number of
deaths that occur in Canada due to
preventable adverse events. On the
basis of these extrapolations, it is esti-
mated that preventable adverse events
contribute to between 9000 and
23 000 preventable deaths annually.3

Preventable adverse events contribute
to 4%–10% of all deaths, making them
the fourth most frequent cause of
death in Canada. Although this num-
ber may seem astonishing to some, it
is important to note that the Cana-
dian figures are similar to those in
other developed countries.

Research in the United States,5

Australia6 and the United Kingdom7

has estimated the impact of medical
error on patient health. Two major
studies in the US, one conducted in
New York8 and the other in Col-
orado and Utah,5 reviewed patient
records to identify the number of pa-
tient injuries that occurred due to
medical error. These studies estimate
that 3.7%8 and 2.9%5 of individuals
admitted to hospital experienced an
injury caused by medical error. The
error rates estimated by the studies
conducted in the US are lower than
those estimated in Canadian and
other national studies. For example,
the Australian study found a 13% ad-
verse incident rate6 using a similar
methodology. In the UK, Vincent
and colleagues7 estimated that 10.8%
of patients admitted to hospital expe-
rienced an adverse event. It is not
clear whether these differences in
rates reflect true differences in the in-
cidence of adverse events or if they
were due to subtle differences in
methodology. Further research is
clearly required.

Not surprisingly, however, such
studies have sparked much debate
about the accuracy and the meaning
of the injury rates. For example,
McDonald and colleagues9 point out

that many of these patients were crit-
ically ill and may have died anyway.
Nonetheless, there is general agree-
ment that the current level of med-
ical error is unacceptably high.10

The recognition of the need to re-
duce the frequency of adverse events
has resulted in substantial research
into medical error.11–13 Recent med-
ical error studies have drawn upon
the large body of research into hu-
man error within high-reliability in-
dustries such as aviation, chemical
processing and nuclear power.14–16 At
a superficial level, medical teams ap-
pear to be very different from com-
mercial aviation flight crews, nuclear
control room operators and other
high-reliability teams, but closer ex-
amination reveals that they face very
similar challenges. For example,
medical teams often have to work in
situations where they are faced with
time pressure, competing goals,
poorly defined problems and signifi-
cant consequences of error.

Research suggests that technolog-
ical solutions alone are unlikely to be
effective and that a broader systemic
approach including organizational
and interpersonal aspects of perfor-
mance is required. This is also re-
ferred to as the “systems approach”
to human error,17 which views hu-
man error as a consequence of sys-
tem failure rather than a cause of an
incident. This is in stark contrast to
the person approach that has been
traditionally used within the medical
domain. The person approach views
human error as being due to inade-
quacies (mental, physical or motiva-
tional) of the individual. Therefore,
actions taken to prevent a reoccur-
rence focus solely on the individual
and include discipline, litigation and
retraining. Although the person ap-
proach is emotionally satisfying, par-
ticularly if you have suffered as a re-
sult of the error, it presents a major
barrier to the development of safer
health care organizations.17

There is increasing recognition of
the need to pay more attention to
the psychological and human factors

aspects of medical performance.18

Chopra and colleagues19 concluded
that 80% of medical errors are caused
by failures to check, poor communi-
cation, or haste and fatigue. Increas-
ing numbers of human factors re-
searchers have started working within
the medical domain in order to test
the extent to which theoretical
frameworks developed in other high-
reliability industries, such as the
petrochemical industry,20 aviation11

and offshore oil,12 apply within the
medical domain.

To date, anesthesiology is the
medical discipline that has been most
receptive to adopting human factors
techniques to investigate and reduce
error. It is estimated that in 20% of
all surgeries an anesthesia problem
will occur. Of these problems, 1 of
every 4 will lead to an adverse out-
come for the patient.21 Most studies
designed to explore methods to re-
duce error have focused on increas-
ing situational awareness of these
professionals. In most cases, im-
provements to equipment displays
were suggested as a method to im-
prove reaction times.22 In one study,
detection time was improved by 63%
after the introduction of a new 3-
dimensional display.22 These findings
offer additional support for the view
that human error can be reduced
through methods other than techni-
cal training.

Adverse incident analysis studies
have been conducted examining ad-
verse drug events,23 intensive care in-
cidents24 and transfusion errors.25

These studies have been successful at
identifying human factors causes that
contributed to adverse incidents. Ad-
ditional studies have also identified
human error as a cause of adverse pa-
tient outcomes in intensive care
units.26 Thirty-seven percent of 554
cases of human error (identified over
a 4-month period) were attributed to
communication breakdowns. These
numbers suggest that the potential
for error is not simply the result of
inadequacies in health care pro-
fessionals’ knowledge or skills. The
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authors concluded that an increased
emphasis on communication and/or
leadership skills may have prevented
some of the errors they identified.26

In cardiac surgery, de Leval and
colleagues27 have observed operations
and coded errors they identified us-
ing a human factors framework.
These studies have documented a
wide range of system factors that
contributed to negative patient out-
comes. Although these studies pro-
vide important information about
system failures that lead to adverse
outcomes, they provide little infor-
mation about system factors that en-
sure positive outcomes. There is a
need to conduct a more comprehen-
sive prospective analysis of medical
performance and to identify the
processes that underlie successful re-
covery from error.27

An alternative research approach to
investigating medical team perfor-
mance is to examine team members’
attitudes to identify those associated
with successful performance. Medical
teams’ attitudes are important because
there is substantial evidence that atti-
tudes reflect subsequent behaviour.28

Therefore, it is important to identify
attitudes that reflect behaviours that
influence patient outcomes. Sexton
and colleagues11 modified the Flight
Management Attitudes Questionnaire
(FMAQ), which is widely used in the
aviation industry, to develop the Op-
erating Room Management Attitudes
Questionnaire (ORMAQ) and sur-
veyed medical staff. Their comparison
of medical staff with flight crews indi-
cates that medical staff responses differ
from flight crews’ responses on a
number of critical dimensions. Med-
ical staff members are more likely than
flight crews to deny the impact that
stress and fatigue may have on perfor-
mance, and there is long-standing re-
search evidence that links stress and
fatigue with error.29

Successful cardiac surgery requires
highly skilled individuals to work ef-
fectively as a team. Although surgery
requires team members to have the
requisite medical knowledge and

skills, interpersonal skills are vital to
successful cardiac surgery. Surgeons,
anesthesiologists, perfusionists, nurses
and residents must communicate ef-
fectively in order to ensure successful
patient outcomes. Breakdowns in
communication, decision-making or
leadership could prove disastrous for
the patient and, in consequence, for
the reputation of the hospital and
medical staff.

We are not aware of any published
literature available on the attitudes of
cardiac surgery team members toward
teamwork and safety. Although there
have been attempts to investigate
other variables such as processes and
structures within cardiac surgery,30

these studies did not explore team
communication, leadership or error
management. This paper reports the
findings of what we believe to be
the first Canadian study to use the
ORMAQ to survey cardiac surgery
team members’ attitudes toward
teamwork and safety.

Methods

Cardiac team members’ attitudes
were measured via the ORMAQ.
This questionnaire, based on the
FMAQ, is designed to measure fac-
tors associated with effective team
performance. The FMAQ was devel-
oped through extensive research in
the aviation industry and has been
used as a key indicator of flight safety.
One drawback of the ORMAQ is
concern about the reliability of the
factors measured by the question-
naire. Helmreich and Davis31 report
internal consistencies between 0.55
and 0.85 for the ORMAQ. We ob-
tained an internal consistency of 0.53
on the 60-item attitudes scale, which
is somewhat low. Nonetheless, the
ORMAQ is the standard measure
used to assess attitudes in medical
teams.20 The final format of the ques-
tionnaire included 4 sections: (1) atti-
tude statements, (2) ratings of team
members, (3) observed error and (4)
a section for comments and back-
ground information.

Operating room management
attitudes

This portion of the questionnaire
was made up of 60 items. Responses
(on a 5-point scale) ranged from 1
(“disagree strongly”) to 5 (“agree
strongly”) with 3 (“neutral”) as the
midpoint. Examples of items found
in this section are “Doctors who en-
courage suggestions from operating
theatre team members are weak lead-
ers” or “I am encouraged by my
leaders and coworkers to report any
incidents I may observe.” These 60
items address a total of 8 topics in-
cluding leadership structure, confi-
dence assertion, information sharing,
stress and fatigue, teamwork, work
values, error/procedural compliance
and organizational climate.11

Evaluation of team members

This 9-item section measures individ-
ual members’ perceptions of the level
of teamwork, cooperation and com-
munication with each group of
members of the cardiac team (e.g.,
surgeons, perfusionists, nurses). Re-
sponses ranged on a 5-point scale
from “very low” to “very high” with
“adequate” as the midpoint.

Error in medicine

This section measured respondents’
attitudes toward medical error, the
causes of error and their perception of
potential actions to prevent error. The
section included Likert-style response
options (a 5-point scale from “disagree
strongly” to “agree strongly” with
“neutral” as the midpoint). Examples
of items in this section included “Er-
rors committed during patient man-
agement are not important, as long as
the patient improves” or “Medical er-
rors are discussed to prevent recur-
rence.” In addition, there was an
open-ended portion that included 2
questions: “What are the 3 most fre-
quently occurring errors in the theatre
(that you have observed)?” and “In
your experience, what strategies have
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you seen to be effective for managing
error in the operating theatre?”

Comments and demographic
information

This section captured comments
and background information such

as position within the cardiac team.

Participants

The questionnaire was distributed to
members of the cardiac surgery team,
which included anesthesiologists, car-
diac surgeons, perfusionists, anesthe-

sia residents, surgical residents and
operating room nurses. Participants
were invited to take part in the study
during rounds or special meetings.
The authors gave a presentation out-
lining the purpose of the project,
how the responses would be used
and the anonymity of respondents.

Interpersonal competencies in cardiac surgery
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Table 1

Operating room management attitudes of members of a cardiac surgery team (n = 53)

Respondents, %

Survey question Disagree Neutral Agree

Leadership structure
3. Senior staff should encourage questions from junior medical and nursing staff during operations if

appropriate. 2 8 91

10. Doctors who encourage suggestions from operating theatre team members are weak leaders. 90 2 8

27. Successful operating theatre management is primarily a function of the doctor’s medical and
technical proficiency. 60 15 25

42. Leadership of the operating theatre team should rest with the medical staff. 32 11 57

50. There are no circumstances where a junior team member should assume control of patient
management. 70 15 15

Confidence assertion
1. The senior person, if available, should take over and make all decisions in life-threatening emergencies. 38 6 56

14. Junior operating theatre members should not question the decisions made by senior personnel. 88 8 4

32. If I perceive a problem with the management of a patient, I will speak up, regardless of who might be
affected. 11 2 87

34. In critical situations, I rely on my supervisors to tell me what to do. 62 8 30

36. I sometimes feel uncomfortable telling operating theatre members from other disciplines that they
need to take some action. 36 11 53

38. Team members should not question the decisions or actions of senior staff except when they threaten
the safety of the operation. 73 8 19

60. I always ask questions when I feel there is something I don’t understand. 9 8 83

Information sharing
12. A regular debriefing of procedures and decisions after an operating theatre session or shift is an

important part of developing and maintaining effective team co-ordination. 11 19 70

13. Team members in charge should verbalize plans for procedures or actions and should be sure that the
information is understood and acknowledged by the others. 0 8 92

16. I am encouraged by my leaders and coworkers to report any incidents I may observe. 28 28 44

19. The pre-session team briefing is important for safety and for effective team management. 2 27 71

Stress and fatigue

4. Even when tired, I perform effectively during critical phases of operations. 40 6 54

5. We should be aware of, and sensitive to, the personal problems of other operating theatre team
members. 9 19 72

8. I let other team members know when my workload is becoming (or is about to become) excessive. 23 17 60

11. My decision-making ability is as good in emergencies as it is in routine situations. 34 6 60

21. I am more likely to make errors in tense or hostile situations. 21 11 68

39. I am less effective when stressed or tired. 13 8 79

43. My performance is not adversely affected by working with an inexperienced or less capable team
member. 42 14 44

45. Team members should monitor each other for signs of stress or tiredness. 11 13 76

46. I become irritated when I have to work with inexperienced medical staff. 55 24 21

49. A truly professional team member can leave personal problems behind when working in the operating
theatre. 19 9 72

51. Team members should feel obligated to mention their own psychological stress or physical problems to
other operating theatre personnel before or during a shift or assignment. 55 19 26

55. Personal problems can adversely affect my performance. 21 13 66
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Following the presentation, the au-
thors answered any questions. Those
who were interested were given an
informed consent form to read and
sign. The questionnaires were then
distributed, and participants were en-
couraged to complete them at that
time. If time constraints did not per-
mit completion of the questionnaire
on site, participants had the option to

respond via a stamped, addressed en-
velope. Team members who were un-
able to attend the departmental
meetings were sent questionnaire
packs through internal mail.

Statistical analysis

Once all data were screened, a series
of nonparametric tests was con-

ducted to determine whether any
significant differences between the
occupational groups were evident.
The Kruskal–Wallis k-sample test for
independent samples was selected,
because the assumptions for a 1-way
analysis of variance could not be met.
The primary concern in this study
was the violation of homogeneity of
variance between groups. The results

Table 1 continued

Operating room management attitudes of members of a cardiac surgery team (n = 53)

Respondents, %

Survey question Disagree Neutral Agree

Teamwork
17. The only people qualified to give me feedback are members of my own profession. 77 8 15

18. It is better to agree with the operating theatre team members than to voice a different opinion. 90 2 8

22. The doctor’s responsibilities include co-ordination between his or her work team and other support
areas. 4 2 94

25. Operating theatre team members share responsibilities for prioritizing activities in high workload
situations. 13 10 77

31. I enjoy working as part of a team. 2 9 89

44. To resolve conflicts, team members should openly discuss their differences with each other. 4 7 89

48. All members of the operating theatre team are qualified to give me feedback. 17 4 79

54. The concept of all operating theatre personnel working as a team does not work at this hospital. 74 9 17

56. Effective operating theatre team co-ordination requires members to take into account the
personalities of other team members. 6 4 90

Work values
6. Senior staff deserve extra benefits and privileges. 38 19 43

7. I do my best work when people leave me alone. 32 30 38

9. It bothers me when others do not respect my professional capabilities. 6 7 87

15. I try to be a person that others will enjoy working with. 2 2 96

20. It is important that my competence be acknowledged by others. 9 21 70

23. I value compliments about my work. 2 6 92

26. As long as the work gets done, I don’t care what others think of me. 83 9 8

28. A good reputation in the operating theatre is important to me. 4 9 87

35. I value the good will of my fellow workers — I care that others see me as friendly and co-operative. 4 7 89

40. It is an insult to be forced to wait unnecessarily for other members of the operating theatre team. 42 15 43

52. In the operating theatre, I get the respect that a person of my profession deserves. 21 14 65

Error/ procedural compliance
29. Errors are a sign of incompetence. 70 7 23

33. I am ashamed when I make a mistake in front of other team members. 32 17 51

37. Procedures and policies are strictly followed in our operating theatre. 35 25 40

41. Mistakes are handled appropriately in this hospital. 34 45 21

53. Human error is inevitable. 6 2 92

59. Team members frequently disregard rules or guidelines (e.g., hand washing, treatment
protocols/clinical pathways, sterile field, etc.) developed for our operating theatre. 53 13 34

Organizational climate
2. The department provides adequate, timely information about events in the hospital that might affect

my work. 40 30 30

24. Working in this hospital is like being part of a large family. 38 17 45

30. Departmental leadership listens to staff and cares about our concerns. 38 13 49

47. I am proud to work for this hospital. 20 23 57

57. I like my job. 4 7 89

58. I am provided with adequate training to successfully accomplish my job. 8 2 90
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must be treated with caution because
there is potential for type I error(s),
since there is a risk of capitalizing on
chance by conducting 60 individual
Kruskal–Wallis tests. To reduce the
risk of type I error(s), only differ-
ences significant at p < 0.01 are pre-
sented. All post hoc tests were com-
pleted using the Mann–Whitney U
indicator. The U statistic represents a
comparison or contrast between
groups. The M statistic denotes
mean responses within a group. Sig-
nificance for the Mann–Whitney test
was set at p < 0.05. 

Results

A total of 53 completed question-
naires were returned, which is a re-
sponse rate of 76%. The 53 respon-
dents included 13 theatre nurses, 12
anesthesia residents, 9 anesthesiolo-
gists, 6 cardiac surgeons, 6 perfu-
sionists, 5 surgical residents and 1
clinical clerk. One subject did not
complete the job category field.
Table 1 indicates the percentage of
respondents who agreed, responded
neutrally or disagreed with the 60
items on the first portion of the
ORMAQ. For ease of presentation,
the 5-item response scale was col-

lapsed by merging the response cate-
gories. “Disagree strongly” and “dis-
agree slightly” are labelled “dis-
agree,” and “agree strongly” and
“agree slightly “were merged into
the single category of “agree.” The
midpoint remained “neutral.”

Operating room management
attitudes

Occupations were divided into 4
groups: surgeons and surgical resi-
dents, anesthesiologists and anesthe-
sia residents, nurses and perfusionists.
Significant differences for the OR-
MAQ items are reported in Figure 1.

The results indicate that surgeons
are less likely than other team mem-
bers to inform others when their
workload is becoming excessive
(χ2

3 = 19.25, p < 0.001). A post hoc
analysis revealed that surgeons were
less likely than anesthesiologists (U =
27.5, p < 0.001), perfusionists (U =
11, p < 0.05) and nurses (U = 13,
p < 0.001) to inform others of work-
load issues. This finding was not sur-
prising, because it supports previous
studies that suggest that professional
cultures (e.g., physicians, pilots) may
have unrealistic attitudes regarding
their personal capabilities.32 Perfu-

sionists reported being less likely to
rely on their superior for guidance
during critical situations (χ2

3 = 8.66,
p < 0.05). This is probably because
their supervisor is typically not pre-
sent in the operating room. Nurses
were less satisfied (M = 2.07) with
team leadership than other occupa-
tional groups (M = 3.86), (χ2

3 =
13.4, p < 0.05). A significant differ-
ence was identified on the item
“there are no circumstances where a
junior team member should take
charge” (χ2

3 = 11.5, p = 0.05), such
that perfusionists (M = 3.0) and
nurses (M = 2.76) were more likely
than others (M = 1.56) to agree with
the statement.

Respondents were also classified
on the basis of occupational status
within the operating room, such that
responses of surgeons and anesthesi-
ologists were combined as the group
with greater authority in the operat-
ing room. Responses of perfusionists,
residents and nurses were combined
as the group more likely to have less
authority in the operating room hier-
archy. Figure 2 highlights the differ-
ences between these 2 groups. Sub-
ordinate team members (M = 2.24)
were more likely to report that there
were no circumstances when a junior
member of the team should take
charge (U = 177, p < 0.05). Interest-
ingly, surgeons and anesthesiologists
were less likely to agree with the
above statement (M = 1.53), sug-
gesting that they trust the capabilities
of subordinate staff to a greater ex-
tent than the rest of the team (in-
cluding their residents). Consistent
with this finding, surgeons and anes-
thesiologists (M = 1.26) were less
likely to agree with the statement
that junior team members should
not question their decisions (U =
181, p < 0.05) than the rest of the
team (M = 1.66). Therefore senior
staff reported being more open to
being questioned than subordinate
staff perceive them to be. In contrast
with this finding, surgeons and anes-
thesiologists (M = 3.00) were more
likely to report being intolerant of
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FIG. 1. Attitudes of members of a cardiac surgery team grouped according to oc-
cupation (see Results section). Ratings on a 5-point scale ranged from 1 = “dis-
agree strongly” to 5 = “agree strongly.” ORMAQ items are displayed in parentheses.
ORMAQ = Operating Room Management Attitudes Questionnaire.



working with inexperienced staff
(M = 2.16) (U = 155.5, p < 0.001)
than other team members.

Team members in positions of au-
thority reported higher levels of per-
ceived professional respect (M = 4.2)
than the subordinate team members
(M = 3.5) (U = 174.5, p = 0.05). In
addition, senior staff were less likely
to report that they relied on their su-
periors (M = 1.40) (U = 235.5, p <
0.001) than the rest of the team
(M = 2.70), which is not surprising
given that they typically do not have
a supervisor in the operating room.

Evaluation of team members

Respondents also evaluated each oc-
cupational group (e.g., surgeons) on
the basis of their ability to work as
part of a team on a 5-point scale
from “very low” to “very high.”
Figure 3 presents how each occupa-
tional group views themselves and
how others view them. Most occupa-
tional groups’ ratings of their col-
leagues are the same as others’ rating
of their own group. The anesthesia
residents and surgical residents are
the notable exceptions, because they
rated their colleagues more positively
than other groups rated them. This
may be the result of a lack of aware-
ness regarding their skills at working

as part of a team, or it may indicate
that they work effectively together
but are less effective at working with
other occupational groups.

Error in medicine

Respondents reported the most fre-
quent errors they observed cardiac
surgery team members committing.
Table 2 presents a summary of the
errors reported grouped into similar
categories. The most frequent error
types included miscommunication,
not performing actions at the correct
time and not following established
procedures. Respondents also pro-
posed interventions to reduce error.
Table 3 categorizes the various team
members’ suggestions into common
themes. Common suggestions were
to improve the labelling of equip-
ment and drugs and to make better
use of mortality and morbidity
rounds to discuss error and identify
solutions. In addition, cardiac
surgery team members suggested the
use of interventions to increase pa-
tience and reduce haste when per-
forming various functions in the op-
erating room.

Discussion

This pilot study is the first attempt

that we are aware of to measure
Canadian cardiac surgery team atti-
tudes to teamwork and error using
the ORMAQ. Although the sample
was small (n = 53), the response rate
of 76% was good. The high response
rate supports the approach of orga-
nizing specific meetings to distribute
the questionnaires to participants.
These sessions informed participants
about the research and gave them
dedicated time to complete and re-
turn the questionnaire.

In general, the responses are posi-
tive, indicating that team members
are willing to speak up if they have a
concern or ask questions. For exam-
ple, 90% of respondents disagreed
with the statement “It is better to
agree with the operating theatre
team members than to voice a differ-
ent opinion;” 83% agreed with the
statement “I always ask questions
when I feel there is something I
don’t understand;” 87% agreed with
the statement “If I perceive a prob-
lem with the management of a pa-
tient, I will speak up, regardless of
who might be affected;” and 88%
disagreed with the statement “Junior
operating theatre members should
not question the decisions made by
senior personal.” In addition, re-
spondents indicated that they were
aware of the effects of fatigue and
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stress on performance as 79% agreed
with the statement “I am less effec-
tive when stressed or tired.”

Although responses were generally
positive, the results suggest that team
performance could be improved by
addressing compliance with proce-
dures and encouraging team members
to report adverse events. For example,
35% disagreed with the statement
“Procedures and policies are strictly
followed in our operating theatre;”
34% agreed with the statement
“Team members frequently disregard
rules or guidelines (e.g., hand wash-
ing);” and only 43% agreed with the
statement “I am encouraged by my
leaders and co-workers to report any
incidents I may observe.” This sug-
gests that further investigation of
compliance with rules and procedures
is worthwhile, in order to establish the
extent of the problem and to identify
the factors that influence compliance.
In addition, the results indicate that
safety could be improved by senior
surgical team members increasing the
level of encouragement they give
team members to report adverse
events, as these reports are an impor-
tant source of information.

In general, the occupational
groups and the respondents with dif-
ferent levels of authority reported
similar attitudes and there were rela-
tively few statistically significant dif-
ferences. Interestingly, the surgeons

reported being less willing to inform
other team members when their
workload was becoming excessive.
This may provide an opportunity for
improvement by training surgeons to
make better use of the resources
available in times of peak workload.
Making use of all the resources avail-
able is one of the core aims of Crew
Resource Management, which has
been used successfully in the aviation
industry. Leadership is another area
where there are differences between
the occupational groups. Junior team
members are less satisfied with their
leadership: they are uncertain about
taking charge of a situation and are
not confident about questioning the
decisions of more senior staff. These
differences suggest that surgeons and
anesthesiologists could demonstrate
more effective leadership by encour-
aging junior team members to speak
up if they have any concerns, and
they could give guidance about situ-
ations when it would be appropriate
for junior team members to take
charge of a situation.

Most respondents identified errors
associated with interpersonal compe-
tencies, such as miscommunication
or not complying with procedures,
although surgical error was listed by
9 of the respondents. Miscommuni-
cation in this context only considers
miscommunication between operat-
ing room personnel. These common

error types provide opportunities for
improving patient safety, by identify-
ing strategies to reduce the likeli-
hood of these errors. For example,
the introduction of checklists may re-
duce the likelihood of forgetting to
perform an action at the correct time
and to ensure correct equipment set-
up. In fact, the perfusion department
use checklists for their equipment
set-up. Communication could be im-
proved by providing communication
skills training and the introduction of
closed-loop communication (repeat-
ing important messages to confirm
understanding) practices. In addi-
tion, further research into other areas
of cardiac medicine such as preopera-
tive and postoperative care is advised
to determine potential weaknesses in
communications throughout the var-
ious stages of patient care. Clearly,
further investigation is required to
identify suitable interventions to re-
duce the frequency of these errors.

Participants also identified a num-
ber of interventions that could re-
duce the frequency of error. These
interventions are similar to strategies
being proposed by other patient
safety bodies. Participants also high-
lighted the importance of open re-
porting and discussion of errors. As
mentioned above, patient safety
could be improved by senior surgical
team members encouraging others
to report errors by modelling this

Interpersonal competencies in cardiac surgery
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Table 2

Categories of errors reported by members of a cardiac
surgery team

Error type
No. of errors

reported

Forgetting to perform an action at the correct
time

15

Miscommunication between team members 15

Failure to follow established procedures 12

Wrong type/amount of drug 11

Poor patient preparation 9

Poor equipment set-up 9

Surgical error 9

Lack of focus 8

Rushing/impatience 5

Total 93

Table 3

Interventions to reduce error suggested by members of a
cardiac surgery team

Intervention

No. of
interventions
suggested

Improve labelling of syringes/equipment 11

Use mortality and morbidity rounds to discuss
errors

10

Acknowledging and correcting errors 9

Double-checking and checklists 6

Improve team member attentiveness/patience 5

Constant education/training 4

Improving communication between team
members

4

Total 49
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behaviour for other team members.

Limitations and future research

Although this pilot study produced
some interesting findings, the results
must be treated with caution because
they are based on the responses of
only one team and because the study
involved a small sample. Because it is
not possible to be confident that the
results can be generalized to other
Canadian cardiac teams, we plan to
conduct further research by expand-
ing the sample to include a larger
number of cardiac teams. Although
there is evidence supporting the rela-
tion between responses on the FMAQ
and outcomes in the aviation industry,
the relation between responses on the
ORMAQ and patient outcomes has
not been demonstrated. Therefore, it
is not possible to be confident that
participant responses are related to pa-
tient outcomes. By surveying more
cardiac teams, it may be possible to
examine the relation between ques-
tionnaire responses and outcomes,
through examining differences be-
tween teams.

Concerns about the reliability of
the factor structure of the ORMAQ
is another limitation of the study, be-
cause it necessitated comparing
groups on questionnaire items rather
than factors. This item comparison is
unsatisfactory, because it increases
the possibility that the differences be-
tween groups are only due to chance
rather than true differences. 
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