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Background: Despite recent investments into reducing errors and adverse events
in health care, methods for quality improvement in surgery are outdated and ineffective. Most current efforts in this field are centred around morbidity and mortality
conferences (MMCs), which have remained unchanged for over 100 years. The
present study aimed to quantify the recall bias associated with details from surgical
cases.
Methods: We gathered immediate postoperative questionnaires from 1 surgeon,
1 fellow and 11 trainees following 25 routine surgical cases. Information elicited
included their perceived level of concentration, mental preparedness and assessment
of whether the procedure deviated from its expected course, including any intraoperative adverse events. We readministered the questionnaire 7−9 days later to assess participants’ ability to recall important aspects of the procedure.
Results: After 1 week, members of the surgical team were universally inaccurate in
their recollection of even major details from the operating room. Although most participants felt mentally prepared and perceived no issues with concentration during the
case, all participants misclassified operations as having been performed with or without adverse events in almost every included case.
Conclusion: Our findings show that recall bias regarding surgical safety events is
exceedingly common. This likely has a major impact on the integrity of data presented at MMCs.
Contexte : Malgré les récents investissements visant à réduire les erreurs et les effets
indésirables en santé, les méthodes d’amélioration de la qualité en chirurgie sont
dépassées et inefficaces. Les efforts les plus récents dans ce domaine sont axés sur les
conférences portant sur la morbidité et la mortalité (CMM), qui sont les mêmes
depuis une centaine d’années. La présente étude souhaitait quantifier les biais de rappel relatifs aux détails des cas de chirurgie.
Méthodes : Nous avons recueilli les questionnaires postopératoires immédiats d’un
chirurgien, d’un moniteur clinique et de 11 stagiaires après 25 chirurgies de routine.
L’information recueillie incluait leur degré perçu de concentration, leur état de préparation mentale et leur évaluation du déroulement de l’intervention par rapport au plan
prévu, y compris tout effet indésirable peropératoire. Nous avons réadministré le
questionnaire 7 à 9 jours plus tard pour évaluer la capacité des participants à se rappeler les aspects importants des interventions.
Résultats : Après 1 semaine, les souvenirs des membres de l’équipe chirurgicale
étaient tous imprécis en ce qui concerne même certains éléments majeurs des interventions. Même si la plupart des participants se sentaient mentalement prêts et qu’ils
n’ont perçu aucun problème de concentration au cours des interventions, ils ont tous
commis des erreurs de classification des opérations effectuées, avec ou sans effets
indésirables, dans près de la totalité des cas inclus.
Conclusion : Nos observations montrent que les biais de rappel au sujet des enjeux
de sécurité en cours d’intervention sont extrêmement fréquents. Cela exerce sûrement
un impact de taille sur l’intégrité des données présentées lors des CMM.
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t has been long understood by physicians that the morbidity and mortality conference (MMC) serves primarily
as an opportunity to learn from each other’s mistakes.
Since its introduction in the early 1900s by Codman,1 the
MMC has compelled the health care team to carefully dissect adverse medical events or outcomes in order to identify strategies to prevent future errors leading to patient
harm. The MMC is a universal tool to evaluate and
improve health care quality and safety, and surgeons have
long been innovators in this endeavour.
In 2002, the Canadian government budgeted $50 million over 5 years for the creation of the Canadian Patient
Safety Institute, and many health care organizations have
subsequently initiated efforts to improve patient safety.2
The most widely adopted strategy for quality assessment in
academic surgical programs is the departmental MMC,
which uses case-finding methods to identify opportunities
for improvement in patient outcomes.
Although historically the MMC has held an important
educational role, it is known that case-finding strategies for
safety and quality assessment have several limitations,
including a focus on individual performance rather than
organizational processes and attention to individual events
rather than patterns of outcomes.3,4 In addition, it has been
established that self-reporting behaviour is subject to recall
bias. Gaskell and colleagues5 suggested 4 types of recall
error: forgotten details or entire events (omission), recall of
events that did not occur (commission), reporting that an
event happened earlier than it actually did (backward telescoping) and reporting that an event happened more
recently than it did (forward telescoping). It has also been
recognized that the longer the recall period, the less accurate the reporting becomes.6 However, although the likelihood of recall error increases with longer recall periods, so
does the amount of information available, so there is a
potential trade-off between recall error and information
gathering.7
To better understand these issues of recall bias and
knowledge gathering around adverse events in surgery, we
questioned members of the surgical team about organizational, situational, communication and team dynamics as
well as any perceived deviations from the expected course
of the operation, and repeated this questionnaire 1 week
postoperatively. Substantial discrepancy in case recall lends
justification to the adoption of alternative documentation
strategies for surgical safety improvement, such as surgical
video integration into the MMC, as means of improving
education, patient safety and health care delivery.

Methods
Study design
This survey study was conducted at an academic tertiary
care centre with a high volume of laparoscopic surgery.
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The survey was administered at the end of an operative
case and was completed by 3 members of the surgical
team: the surgeon, the fellow and the medical trainee
(resident or medical student). The questionnaire was
then readministered 7−9 days postoperatively to test for
recall bias. All abdominal and pelvic laparoscopic operative cases were included, ranging from simple procedures such as cholecystectomy and laparoscopic hernia
repair to complex upper gastrointestinal procedures
such as laparoscopic gastrectomy for cancer, fundoplication and bariatric surgery. Both elective and emergency
cases were included. Patient identifiable data were
removed.
Survey
The questionnaire was designed to assess multiple factors that could affect the recall of the operative case
(Appendix 1, available at canjsurg.ca/017317-a1). After
basic participant demographic information was collected,
the surgical team member was asked in a closed-ended
way whether the case deviated from the standard operative course. If the response was “Yes,” the participant
was given the opportunity to provide a brief description
of the deviation, classify it as minor or major, and state
whether the team discussed it at the time. Participants
were also asked to rank their mental preparedness/
readiness for the procedure, as well as the level of interpersonal communication, on Likert-type scales of 1–4.
This was done to ensure the absence of factors that
could limit the participants’ ability to recall details of the
case. Finally, the questionnaire inquired whether the
case was scheduled as planned and whether participants
felt they were able to adequately concentrate during the
procedure.
Seven to 9 days postoperatively, participants were asked
whether they could remember the details of the case, and,
if they did, the questionnaire was repeated.
Participants provided consent to participate and to provide anonymous survey responses. Owing to the deidentified nature of the study, patients were not asked to provide
consent.

Results
Twenty-five surgical cases were included in the final analysis. All physicians approached to participate in the study
agreed. Twenty-five questionnaires were collected from a
single staff surgeon and from 1 fellow, and 20 questionnaires were collected from 11 different trainees (6 PGY-1,
7 PGY-4 and 7 PGY-5).
In the immediate postoperative period, the staff surgeon
felt that he was able to concentrate adequately and that the
procedure had been scheduled as planned in all included
study cases. He felt that communication in the operating
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room team was optimal in 22 cases (88%) and that he was
mentally prepared for the operation in all cases (Fig. 1). In
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13 cases (52%), the surgeon reported a deviation from the
normal course of the operation, major in 8 cases and
minor in 5. Interestingly, at 1 week postoperatively, the
surgeon could not recall details from 15 cases (60%), misclassified 4 cases (16%) as having minor deviations and
incorrectly recalled 5 cases (20%) as being performed
without any deviation (Table 1).
A similar phenomenon was observed with the fellow.
Again, in all included cases, the fellow felt that there were
no limitations on his ability to concentrate and that the
case was appropriately scheduled as planned. He felt mentally prepared for the operation in 23 cases (92%) and
rated the communication in the operating room as optimal in 24 cases (96%) (Fig. 1). There was strong agreement between the faculty surgeon and the fellow in the
immediate postoperative period regarding whether a
deviation from the planned operative course occurred
(22/25 [88%]). The fellow felt that 16 cases (64%) contained deviations in operative course, of which 6 were
major and 10 were minor. However, when asked 1 week
later, he was unable to recall 18 cases (72%), and he incorrectly classified 3 cases (12%) as involving deviations and
4 (16%) as having occurred without any intraoperative
events (Table 1).
Medical trainees felt mentally prepared in 18/20 cases
(90%) and felt that communication was optimal in all
cases (Fig. 1). They did not readily agree with the faculty
surgeon regarding whether a deviation from the planned
operative course occurred (7/20 [35%]). Trainees felt that
7 cases (35%) contained deviations in operative course. At
the time of follow-up 1 week later, they were unable to
recall the details of 13 cases (65%) and misclassified
3 cases (15%) as deviating from the standard procedural
course. However, they were able to correctly recall
4 cases (20%) as having no events intraoperatively
(Table 1).

Very good

Fig. 1. Distribution of responses to questions regarding team
communication and mental preparedness.

We used a survey instrument to quantify the effect of
time delay in recalling events regarding patient safety in
surgical procedures. This gap in memory has the potential to negatively affect the quality of data presented at

Table 1. Participant responses regarding whether the case deviated from the standard operative course postoperatively and 7−9
days later
Immediately postoperatively,
no. (%) of cases
Participant

7−9 d postoperatively,
no. (%) of cases

Yes

No

Yes

No

Do not remember

Surgeon

13 (52)
(8 major, 5 minor)

12 (48)

4 (16)
(all incorrectly classified)

5 (20)
(all incorrectly classified)

16 (64)

Fellow

16 (64)
(6 major, 10 minor)

9 (36)

3 (12)
(all incorrectly classified)

4 (16)
(all incorrectly classified)

18 (72)

Medical
trainees

7 (35)
(4 major, 3 minor)

13 (65)

3 (15)
(all incorrectly classified)

4 (20)
(all incorrectly classified)

13 (65)
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the MMC, which may have adverse consequences for
education, quality improvement and patient safety. We
found that the number of operative cases incorrectly
classified as following the expected operative course was
high among all members of surgical team; errors
included those of omission as well as commission.
Although the MMC remains a gold standard for surgical
quality improvement and surgical education, there
remains a lack of quantitative data on the accuracy of the
data presented at these conferences. Efforts to improve
the educational value of surgical MMCs remain limited,
and previous efforts to assess the MMC have been
largely qualitative, with findings inherently difficult to
reproduce. 8 Other groups have published tools to
improve the educational experience of the MMC, generally consisting of rubrics to enhance situational awareness or to provide structured methods of analysis and
presentation of data only.8–10
There has been limited investigation surrounding the
phenomenon of recall bias as it pertains to patient safety.
Our data conclusively show that the surgeon and the fellow were unable to remember pertinent details from
operations as few as 7 days earlier, despite reporting
immediately postoperatively being mentally prepared
and being allowed to adequately concentrate during the
operation. Interestingly, the most accurate recall was
among the medical trainee cohort. This may suggest that
increasing exposure to a given surgical procedure leads
to a decreased ability to discriminate between recent
cases, further adding to the list of limitations of the
MMC.
One possible solution to overcoming recall bias
regarding intraoperative safety events is the inclusion of
operative video capture as routine practice or incorporation of video data into the medical record. The routine
use of prospective media capture in the operating room is
currently being investigated as a means of improving the
ability to assess surgical safety and to implement qualityimprovement strategies in surgery. 11 In a study by
Bonrath and colleagues,12 analysis of intracorporeal video
captured during 38 laparoscopic surgical procedures
identified 66 human errors, and in 25 operations they
identified an adverse event that required additional rectification by the surgeon. Wauben and colleagues13 showed
that, although surgeons performing laparoscopic cholecystectomy recorded having achieved the “critical view of
safety” in the medical record in 100% of cases, objective
video review of these cases showed that this was done in
only 43% of cases. Combined with our findings, these
reports suggest that objective analysis of operative video
would increase both the accuracy and the educational
yield of the MMC, providing specific and detailed
examples not only of human errors but also of latent
safety threats that could be mitigated through targeted
intervention.12,14,15
42
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Limitations
There are limitations to our study that must be mentioned.
First and most notably, a single staff surgeon and a single
fellow were surveyed, which may limit the generalizability
of the findings. Therefore, it is important that these initial
findings be validated with a larger and more heterogeneous
surgeon cohort. Second, the absence of video capture from
the included cases means that a detailed analysis of the
mechanism of error in these cases was impossible. Third,
our sample was not large enough to warrant any inferential
statistical analysis. However, we feel that our findings are
hypothesis-generating and should spur future investigation
into the phenomenon of recall bias in surgery and its
effects on patient safety and quality improvement. Finally,
there was substantial disagreement between medical trainees and the staff surgeon postoperatively regarding
whether the case went as planned. However, we feel that
this finding adds to the argument that subjective recall of
intraoperative events is unreliable and that even greater
variability may exist among trainees, who are often tasked
with gathering the data and presenting the MMC. We
plan to evaluate changes in patient outcomes following the
implementation of a formal video capture program and
subsequent curricula development and data-enhanced
MMC.

Conclusion
A surgeon, a fellow and medical trainees were unable to
accurately recall simple details from surgical cases that
were performed only 7−9 days previously. Without
improved technology-supported methods of data capture
in surgery, crucial information that can benefit both the
training of future surgeons and patients’ well-being will
continue to be lost.
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